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The Kay Are Lamp. 

The arc lamp of Mr. Thomas L. Kay, of 
Hamilton, Canada, is a lamp novel in its 
action and simple in its mechanism. The 
principle of its operation is the differential 
action of two solenoids upon an iron core. 

Fig. 1 is an elevation of the lamp, and 
Fig. 2 a section through the linea db. Fig. 3 
is a section through a portion of Fig. 1. 
Fig. 4 is a transverse section through the 
body of the electro-magnet. Fig. 5 gives a 
modification in the method of winding the 
coils. The feed magnet consists essentially 
of a hollow, cylindrical brass core, D, termi- 
nating in flanges at the ends. This core is 
large enough to permit the iron feed rod, C, 
which is connected with the upper carbon, 
to move freely up and down within it. 
Around the core bobbin, D, is wound the 
coil, G, of coarse copper insulated wire, and 
over this is wrapped the insulating material, 
F*. A coil of fine insulated copper wire, E, 
is now wound over all, but in an opposite 
direction to the coil of coarse wire. The 
outside end of the coil G, 1s connected to 
the binding-post, J*, and the inside end with 
the brush, R. This brush is in light con- 
tact with the feed-rod, C, and conveys the 
main current from the binding-post to the 
upper carbon. The inside end, O, of the 
coil, #, which isin a shunt from the main 
circuit, around the arc, is connected to the 
binding-post, J?, and the outside wire, P, 
with the binding-post, K. One of the line 
wire terminals, Z1, is attached to the bind- 
ing-post, K, and the other Z?, to the post, 
I*, The method of operation is obvious. 
The main current passes through the coil, 
G, magnetizes the core and raises the rod, 
C, till the proper arc is established. Now, as 
the carbons burn away, the length, and with 
it the resistance of the arc increases, the cur- 
rent in the coil, G, decreases, and that in the 
fine coil, Z, increases, and, as they are op- 
positely wound, the one tends te counteract 
the magnetic action of the other—at length 
the carbons reach the limit of proper separ- 
ation, when the resistance of the arc is so 
great as to so proportion the currents in the 
two coils, that their magnetic effects equally 
balance, and the rod being released falls 
again to the proper arc when the original 
action of the coils is resumed. 

This lamp is of very tasteful design, and 
80 arranged as to cast but little shadow. It is 
manufactured in Hamilton, Ont. 


a> 
A 20-Ton Electric Crane. 

Electricity has recently been applied to the 
working of cranes, and the latest example is 
that of a foundry crane at the works of M. 
Farcot, at St. Ouen, France, the crane hav- 
ing previously been worked by hand. The 
generating dynamo is at a distance of about 
100 yards from the crane. At the speed of 
1,550 revolutions per minute it produces a 
current of 13 amperes and about 350 volts. 
The secondary dynamo is fixed upon the 
Crane itself, and makes 1,000 revolutions per 
minute, developing about four horse-power. 
The crane gearing itself has not been altered, 
and the electric machinery has been so fixed 
that the crane can also be worked by hand 
when the steam engine is stopped. A special 
theostat allows progressively-increasing re- 
Sistances to be introduced up to 60 ohms, by 





means of which the lifting speed of the 
crane can be varied. A Mégy brake, acting 
by centrifugal force, assures safety in case 
of accidental derangement of the machinery. 
When drawing large castings out of the sand, 
a vacuum is produced under them at the 
moment they begin to be lifted, which may 
result in a very considerable increase of the 


Fig. 4. 


Tue Kay Arc LAmpP. 


load by the atmospheric pressure acting on 
the surface of the casting. To prevent acci- 
dents from this cause or other overloading of 
the crane, an arrangement has been intro- 
duced by which the circuit is interrupted 
when the load exceeds the prescribed limit, 
and, of course, the crane comes to a stand- 
still. The crane, which can lift twenty tons, 
now requires only the attendance of one 
man, while formerly ten laborers were re- 
quired to work it. 
——__eq>e —____ 

In the German courts judgment has 
been given in the action between Nagle 
Brothers and Eisenmann, proprietors of the 
Swan lamp, and the Edison Company, in 
favor of the latter. An injunction has been 
granted interdicting the construction and the 
sale of the Swan lamps in the German 
Empire. This decision, if it remains in 
force, will have a considerable effect upon 
the development of electric lighting in that 
country; and it certainly places the Edison 
Company in a very enviable position. 











Important Patent Case Decision. | 

A decision was rendered in the Supreme 
Court, in Washington, last week, in the 
patent case of the Electric Railroad Signal 
Company, appellant, against the Hall Rail- 
way Signal Company. Appeal from the 
Circuit Court of the United States for the 
District of Connecticut. This litigation 
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arose out of an application by the Electric 
Company for an injunction to restrain the 
alleged infringement by the Hall Company 
of a patent granted July 1, 1873, to Frank L. 
Pope upon an improvement in circuits for 
electric railroad signals. The defence set up 
by the Hall Company was: First, that Thos. 
8. Hall, and not Frank L. Pope, was the first 
inventor of the improvement claimed; and, 
second, that the devices used by the Hall 
Company were not an infringement of the 
Pope patent. The court below rendered a 
decision in favor of the Hall Company, on the 
ground that Hall was entitled in law to 
priority of invention. This court sustains 
the decree of the court below, but bases its 
judgment upon what it finds to be an essen- 
tial difference in the methods by which the 
respective inventors produced their results. 
“One plan,” the court says, ‘‘ proceeds 
upon the idea of unequal circuits to be after- 
wards equalized; the other adopts and em- 
bodies the idea of avoiding the necessity of 
subsequent rectification by an original adjust- 
ment of equal resistances. The difference is 
inherent in the two combinations, and is sub- 
stantial.” On the ground, therefore, that the 





defendant’s system of signaling is not an 





infringement of that described in the patent 
of the appellants, the decree of the Circuit 


Court dismissing the Electric Company's bill 
is affirmed. Opinion by Justice Matthews. 


Among other decisions were these: No. 
1,044, Benjamin Butterworth, Commissioner 
of Patents, appellant, vs. Samuel Hill ¢¢ ai, 
appeal from the Circuit Court of the United 
States for the District of Vermont. Decree 
reversed with costs, and cause remanded 
with directions to dismiss the bill for want of 
jurisdiction without prejudice. Opinion by 
Chief-Justice Waite. No. 199, the Farming 
ton Village Corporation, plaintiff in error, 
vs. Eben F. Pillsbury, in error of the Circuit 
Court of the United States for the District of 
Maine; judgment reversed with costs, and 
cause remanded with directions to dismiss 
the suit for want of jurisdiction without 
prejudice. Opinion by Chief-Justice Waite. 
-_- — 

Central Station Lighting. 
By W. J. JENKS. 

The world is beginning to realize the prob- 
lem of producing light by electric agency, 
for so many years the dream of scientific en- 
thusiasts. It is rapidly reaching so clear a so- 
lution that the public is not only to be gener- 
ally interested in the improved illumination 
by the new methods, but will soon be offered 
a share in the management of numerous lo- 
cal enterprises, and the pecuniary advantage, 
which is now shown to be only a question of 
a short time. 

The fact is perhaps not generally appre- 
ciated that two per cent. of the entire live 
capital of the country is invested in the busi- 
ness of illumination, a larger proportion than 
is represented by any other industry but that 
of transportation. The interest manifested 
through the columns of journals which, like 
the Review, have for some years devoted 
their energies largely to popular education in 
electric lighting, has shown of late that the 
time is ripe for presenting the prospects for 
future investments in this direction, so faras 
they are indicated by the outcome in plants 
only recently established. 

The field of central-station 


LIGHTING BY INCANDESCENCE 


is comparatively untrodden. In all the Uni- 
ted States only four systems are in operation 
where the distribution of electric currents for 
light is effected through underground con- 
ductors after the general plan pursued by the 
gas companies. And as on this basis all large 
installations will doubtless be inaugurated, 
and to it all of much importance must come, 
it may be interesting to notice the general re- 
sults, both favorable and unfavorable, real- 
ized in the oldest of these four systems (out- 
side the experimental plant in your own city) 


at 
BROCKTON, MASS. 


Here the Edison, as yet the only system of 
central-station lighting by low tensien cur- 
rents, was offered to the public, Oct. 1, 1883. 
As might reasonably be expected, some grave 
mistakes were made in the general policy 
first inaugurated. 

For instance, in a manufacturing city 
where land (as near the center of trade as the 
station of an incandescent plant should be) i 
valuable, and room with power is alwaysata 
premium, a building should always be so 
constructed that the second floor and those 
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above may be readily rented. The extra 
cost of an additional story or two 1s insignifi- 
cant as compared with the advantage secured 
during the early years of the enterprise. In 
Brockton a second floor, favorably located 
for a shoe factory, and the size of the original 
Edison station, 50x65 feet, rents for $300 to 
$500 per year, and power for $75 to $100 
perH. P. The Edison building was, how- 
ever, devoted only to the illuminating busi- 
ness, while the station of the Thomson-Hous- 
ton company, 60x80 feet, since erected, has 
paid a good income on its entire cost by the 
rental of two floors with about ten horse- 
power, at upwards of $2 000 per year. 
Inexperience in the 


MECHANICAL DETAILS 


of installation resulted in faulty construction, 
especially in the vital matter of laying the 
underground conductors, and a reliable ser- 
vice was secured during the first six months in 
the face of electrical complications growing 
out of these errors, which have not been re- 
peated in later systems, and need never be 
encountered in future. 

The sectional boilers first installed have 
proved less economical and satisfactory than 
a tubular boiler added last summer. Some 
reasons for this result will be noted later on. 

An exhaust injector, supplying water from 
the street mains to the boilers against a 
steam pressure of 100 pounds, at a tempera- 
ture of 150° to 160° was used for the first six 
months. Its intermittent action, necessita- 
ting constant watchfulness, proved a decided 
drawback to its usefulness where the duties 
of engineer, dynamo and regulator attendant 
and fireman, devolved upon one man. The 
use of the National Heater, which was finally 
secured, effected a saving of 5 to 7 per cent. 
in fuel by supplying the feed water at 210° 
to 212°, the pump maintaining a nearly con- 
stant level in the gauges. 

The attempt to use short belts obliged them 
to be run so tight that extra oil, of higher 
cost than would otherwise have been neces- 
sary, was demanded, and even then the loss 
of power was shown by a degree of heat at 
the bearings of the armatures, calling for a 
constant application of water, and accom- 
panied, in the case of a heavy load, by a 
notable pulsation of the lights. 


A SMALL INITIAL BUSINESS. 


The wheels were started with a small num 
ber of lamps connected, less than one-quarter 
of the quota required to pay expenses, and at 
atime of year when the long hours of winter 
lighting, when a meter system should show 
its best work, were so close at hand as to pass 
before this quota was secured, thus obliging 
a determined effort to increase rapidly the 
patronage in order to prevent the entire 
year’s record from being unfavorable and 
discouraging. 

Customers were expected, from the first, to 
bear the entire cost of wiring their residences 
and places of business, purchasing the earlier 
and more expensive styles of electroliers, or 
adapting their gas or other fixtures to the 
new light, even before the test of time had 
convinced the public of its reliability and 
adaptation to their necessities or conveni- 
ence. 

The Illuminating Company attempted to 
do their own 


WIRING OF BUILDINGS, 


and found themselves in the position which 
a gas company would occupy if endeavoring 
to carry on both the business of manufac- 
turing gas and that of piping. To the ex- 
ploiting of a rapidly growing industry, de- 
manding all their best efforts, was added the 
care of a large stock of supplies and patented 
devices, and the necessity of meeting a de- 
mand for a special class of mechanics. It is 
not strange that in this department mistakes 
were made which have since been corrected 
at considerable cost. The result was the 
forming of a separate organization, to take 
the business of inside wiring entirely into 
their hands, latterly known as the New Eng- 
land Wiring Company. Acting in harmony 
with the Illuminating management this ac- 
cessory body did good work in canvassing 
the field, securing customers in all directions, 
placing some of the most elaborate fixtures, 





and showing the most varied and attractive 
applications of the Edison system in Brock- 
ton’s stores and residences, which are to be 
found in any American city. Finally, with 
increased experience in the intricate and 
often perplexing detail of the work, the 
Wiring Company extended its field from the 
strictly local basis on which it started, and 
within the past year has done varied service 
in Providence, Attleboro, Andover, Man- 
chester and Boston for isolated plants, and at 
Laconia, N. H., for the nucleus of a central 
station system. Thus, as an outgrowth of 
disadvantageous circumstances, sprung an 
auxiliary which has proved a most valuable 
aid to the progress of the enterprise, and 
whose experience may be made available in 
future systems. 

All the disadvantages here only hinted at 
combined to present so severe a test of the 
real money-making capabilities of the sys- 
tem that special force attaches to the fact 
that the legitimate running expenses of the 
station for the year ending September 30, 
1884, together with some extraordinary out- 
lays not likely to become necessary in future, 
were paid by the income, and that the 1e- 
turns for the five months since that date 
indicate that a dividend will be earned the 
present year. 

It will be readily understood that this re- 
sult could not have been secured without 
intelligent and faithful management of the 
central stution machinery, persistent efforts 
for the extension of the system and the 
increase of the number of customers, and 
watchfulness of the needs and preferences of 
all connected with the wires, and of the con- 
ditions which insure reliability of the service. 
Nor must the fact be overlooked that the busi- 
ness enterprise which always creates enthu- 
siasm among Brockton merchants over the in- 
treduction of ‘‘ a good thing” played no small 
part in the instantaneous success and rapid 
adoption of the new light. The experience 
now gathered, and applied the past winter to 
the operation of the system, will doubtless 
be fruitful of regularly gratifying results in 
future, and other substantial encouragement 
to those debating the development of similar 
other plants. A few other 

SCRAPS OF HISTORY 
and experience will, perhaps, be valuable to 
inquirers : 
Number of 10-candle lamps at starting 


ES Ce eee 200 
Number connected Oct. 1, 1884...... 2,000 
Population of Brockton, Jan. 1, 1885 

ee ee 20,000 
Price of gas, Oct. 1, 1888..........- $2.25 
ee, 2.00 


Price of 10candle Edison lamp 
(equivalent to average 5 foot gas- 
burner), 1 cent per hour. 

Cost of Power (about) $60 per H. P., 
for the first year of 365 days of 10 
hours. 

Average H. P. used in light produc- 
tion for the year 1884, 365 days of 
2 ona cethg : EE E CCRT CE 40 

Number of Edison 10-candle lamps 
supplied with current, per indi- 
TEE IEC ab ees caexwaasgedstwete 1 


CAPITAL AND EXPENSES 


Oo 


estimated for a 1,600-light underground plant 
(corresponding with perhaps 3,000 lamps 
actually installed) in a town or small city 
with fairly compact business district: 


Capital, covering franchises for cen- 
tral station and isolated lighting, 
complete installation of plant with 
single set of machinery, and cash 
$5,000 for construction and other 
outlays during first year after 
a errr $55,000 

Average running monthly expenses 
of plant, when 2,500 10-candle 
lamps are installed, and 1,000 in 
actual average use, say four hours 
every day (engines running from 
dark to daylight)— 

Coal, three parts screenings (say, 
$3.25 per net ton), and one part 





Cumberland (say, $4.75), using 

8 ee 200.00 
NE UO iso oc 008 66008 5540's 17.00 
Water, 125,000 gallons, say, 20 cents 

OE F000 GRMOOB ec 6scsc vivcevee 25.00 
BOR Ee eae 150.00 
Salaries, manager, meter man, engi- 

neer and fireman, say............ 250.00 
Average depreciation, 5 per cent. per 

FORE OB Geass sc scccicseccccse 104,00 
Insurance, $20,000 at 1 per cent.... 17.00 
NGS Pia esseeew seb este daees es 30.00 





Incidentals, including meter sup- 
plies, $10; telephone, $4; station- 
ery, $3; and traveling, $5....... 


Monthly total........... Sota $815.00 





Gross income, 4,000 lamp hours per 
We aa gucdseie ee sitar asi $1,200.00 


Net profit per year on this monthly aver- 
age, 8} per cent. on capital stock. 

The above estimates, though based upon 
the experience of the Brockton plant, do not 
in several respects agree with the results 
there secured. They rather indicate what 
should be and what may be attained, under 
ordinary circumstances, if proper provision 
for reasonable economy is made in construc- 
tion of the station. 

THE ELECTRICAL MACHINERY 

of the Brockton station has, in the main, 
proved so satisfactory as to leave little to be 
desired which, in the present stage of scien- 
tific progress, it seems possible to supply. 
Very recently some modifications of the 450 
light dynamos have brought their capacity 
fairly up to 400 amperes and 125 volts, thus 
enabling them to provide for the loss of 
about 15 per cent. in feeders, mains and 
inside wiring of buildings, and still maintain 
800 10-candle lamps requiring 110 volts to 
develop their normal light. The fact that 
this result is obtained, while reducing the 
speed from 1,200 to 900 revolutions per min- 
ute, is one of the most gratifying recently 
brought out. This makes it possible to use 
58-inch driving pulleys on the engine (in 
place of 66-inch) at 250 revolutions and 16- 
inch on the dynamo (instead of 14-inch), 
and while retaining as available the normal 
power of the engine, and all the sensitiveness 
of its centrifugal governor, secure the maxi- 
mum work of the dynamo with less heating 
of the bearings, less oil, and less wear of 
the commutator and brushes. 

It has been objected to the methods of the 
Edison central stations that no automatic 
regulation 1s provided. Without doubt this 
will be secured, but those who criticize 
appear to forget that a compound winding, 
which some have loudly proclaimed as a 
panacea for all incandescent ills, simply aims 
to maintain a constant potential at the 
dynamo (and, of course, practically, in iso- 
lated systems, throughout a building), while 
this is exactly what a central station machine 
must not do, as varying loads are accom- 
panied by varying percentages of drop in 
electro-motive force between the dynamo 
and the objective point—the lamp. 

The delicate Edison indicator shows the 
watchful engineer a variation of 1 per cent. 
in the number of lamps in use, and in the 
case of a large theater whose lights may 
aggregate from 25 to 50 per cent. of the 
entire load on the system, it has been found 
convenient to use a special wire connecting 
a small signal bell and key on the stage with 
a mechanical gong at the station end, and 
enabling either party by a code of signals, to 
ascertain at any moment the circumstances 
of the other, and give warning of sudden 
changes. 

The accuracy of the Edison meter system 
has been the subject of much doubt. Its 
practical operation has even been put upon 
the level of the incorrigible gauger of car- 
buretted hydrogen. Without question it is 
as easy to make an electric meter lie as a gas 
meter, but it is certainly vastly easier to 
make it tell the truth. As a general rule 
customers do not growl. Numbers of them 
have kept track of their electric light con- 
sumption, making a daily note of the lamp- 
hours, and in some cases laying aside money 
for the payment of the bills. Such have 
uniformly been gratified at the accuracy of 
the meter record, and learned to put confi- 
dence in it, while it is as uniformly the case 
that the chronic growler knows nothing 
definite regarding his use of light. 

The City theater, opened in October last, 
was the first in this country to be lighted by 
incandescent lamps by current froma central 
station metered like gas. The 500 lights 


distributed over the stage, auditorium, cor- 
ridors, dressing rooms and approaches, form 
the only method of illumination, and asa 
matter of additional precaution, current is 
received from two services, drawing from 





the mains at points widely separated. In a 
smaller theater since fitted, and in two large 
skating-rinks, well-grounded confidence has 
entirely excluded other methods of general 
lighting. The satisfaction realized as to 
quality and quantity is emphasized by the 
fact that after months of service by meter, 
the rinks have contracted with the Edison 
Company for the season on mutually agree. 
ble terms. The managers of the larger 
theater, where the use of the light is inter- 
mittent, manifest no disposition to find fault 
with the meter bills. 

The electrical conditions necessary for a 
perfect tube system have been so closely met, 
and the work of manufacture is now so care- 
fully carried out, that in a year and a half of 
actual service no instance of trouble within 
the length of a 20-foot tube has ever arisen. 
Watchfulness of the mechanical work of 
laying these tubes and subsequent attachment 
of services will effectually prevent unsatis- 
factory working. 


THE STEAM PLANT. 


It would be difficult to find an engine 
better adapted to the exactions of central 
station work than the Armington & Sims 
automatic cut-off, with the latest improve- 
ments, including relief valves, preventing 
the possibility of accident from water in the 
cylinder. With fairly even pressure of 
steam, the regularity of its action under the 
sudden changes of load which constantly 
occur, is surprising, and when its full power 
is brought out in a case of short-circuiting 
of the main conductors, when in the twink- 
ling of an eye its burden may be multiplied 
perhaps ten-fold, perhaps twenty-fold, its 
performance excites admiration and consti- 
tutes one of the safeguards of the system, 
enabling the dynamos tu melt out the obstruc- 
tion and continue their work. The high- 
speed engine, belted direct to the dynamo, 
muy justly be regarded as one of the corner 
stones of the successful electric light station 
of the future. 

The rapid growth of the system made it 
advisable last spring to reinforce the 8}x10 
engine running 350 revolutions, and the 
144x138, speeded to 250 to 265, by a second 
machine of the latter size, with its accom- 
panying 800-light dynamos. Closely follow- 
ing this came an increase of the boiler 
capacity of the station last summer. Afler 
careful consideration this was accomplished 
by the placing of a 125 horse-power steel 
tubular boiler by the Jarvis Engineering 
Company. This course was pursued because 
of the following unfavorable points de- 
veloped by the two Babcock & Wilcox sec- 
tional boilers of 73 horse-power each, which 
were first supplied : 

1. Slow action in raising steam. The 
tubular now in use shows 80 pounds (from 
cold water) from twenty minutes to half an 
hour sooner than the sectional. 

2. Difficulty in recovering pressure when 
started downward by a sudden increase of 
load. This probably results from the ex- 
tremely limited steam room, and small body 
of water exposed to the fire. Where, as in 
electric lighting, it is suicidal to stop the 
wheels during a run, this point becomes a 
vital one, especially when one man is charged 
with a variety of duties. 

3. Uncertainty as to the level of the water. 
It has often happened that after opening the 
gauge-cocks, the water fails to reappear for 
some time, and leaves the fireman in sus- 
pense as to the real state of the case. The 
steam is also less dry and of course less 
effective than in tubular boilers. 

4, Amount of care necessary. The fre- 
quent cleaning of the outside of the tubes by 
steam jet should be supplemented by periodi- 
cal inspection of their interior, a task which, 
as the plugs which close them speedily 
rusted in, has become practically impossible 
in this station between the hours of shutting 
down in the morning and starting again 
toward night. 

5. Greater economy of tubular form with 
Jarvis boiler setting. The tests :aade else- 
where, on which this judgment was based, 
were supplemented in December last by ® 
very careful trial here, of which the follow- 
ing figures give the comparative results. 
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COMPARATIVE RESULTS. 


COMPARATIVE RESULTS. 


NE NN oii oye taint wessamk es meweee 
Duration of tests........ (anesnehaneeue wren 


NR MIR an it pie awe nee ieed Aaa e 


AG OE TO WBE. 6c cccvcsivcssssesenasseu 
Average steam preSSUTe.........--+seee0 eee 


Average temperature of feed water.......... 


( 200 Ibs. wood 
Pounds of fue) consumed, ~ figured equal 100 

( lbs. soft coal. 
Pounds of ashes and refuse..............06- 
Pounds of combustible. ................ee06 
Per cent. of ashes and refuse............-.- 


Pounds water evaporated under actual conditions............ 


Equivalent evaporation from and at 212°.... 


Pounds water evaporated per pound of coal under actual con- 


SC 5 kctesadow. 600 0rraseabereeeuen 


Pounds water evaporated per pound of coal from and at 212°. .| 
Pounds water evaporated per pound of combustible actual 


COE oo kocin Soo eae reeds Ceca eee 


Pounds water evaporated per pound of combustible from and 


WE EEE ais ants die dba 86 ee anssenabauyerees 
** Cost of fuel consumed.... 


Pounds water evaporated @ 212° for $1.00 worth of fuel..... 

Economy shown by use of tubular boilers, Jarvis furnace and 

OCPRGMNG MIEEUIID. < 0.60.5s0sssnnsevewngoess 

H. P. developed by indication of Armington ] 5 o’clock P. M. 
se se 


& Sims engines at comparative times. 


(From 9 p. M. until 7 A. Mm. the power varied, 


( being at times as low as 10 H. P. 


Factor of evaporation. ...........0e.seereeee 


** Cost of coal, 


PRACTICAL POINTS OF INTEREST. 

The central station system shows in prac- 
tice all the advantages of isolated plants 
with one or two important additional 
features. The steadiness of the light should 
in most cases be far superior, while the 
presence of duplicate boiler, engine, and 
dynamo power, guards against the liability 
of interruption which exists in isolated in- 
stallations. 

The Edison light is found to be almost 
equal to the arc in its power of discrimina- 
tion in color and texture of goods. There 
are several Brockton merchants who affirm 
that they have no hesitation in matching, by 
the ordinary light in their stores, all but the 
most delicate of shades, and these are shown 
with great distinctness by the use of several 
lamps, or by a single lamp of high power, 
so arranged on the counter under an opaque 
shade as to cast its full brilliancy upon the 
goods close at hand. 

Brockton shows some novel and beautiful 
effects in residence lighting, the arrangement 
of switches in some instances controlling all 
the lamps in the house from one or two 
central points, for greater convenience in 
case of fire or midnight visitations. Fasci- 
nating moonlight effects are produced by 
placing lamps on verandas, where the light 
will stream through open windows in the 
warm evenings of summer. 

In a central engine house nearly forty 
lamps, in sleeping rooms and over steamers, 
are automatically lighted at the first stroke 
of an alarm, the same mechanism assisting 
to liberate the doors of all the stalls, and 
insure the immediate presence of the trained 
horses at the poles of the engine. One 
church has been fitted with elaborate fixtures, 
and in the halls, rinks and theaters the three- 
wire system has been carried into the larger 
electroliers, securing the control of half the 
lights at a time, as is often desirable, with a 
minimum outlay of wire and a double safe- 
guard against interruption of the service. 


HINTS TO PROMOTERS. 

It may not be out of place in closing this 
already long communication, to suggest a 
few points of importance to syndicates or 
individuals thinking of starting stations this 
year. 

1. The choice between the overhead and 
underground plans should be determined by 
the feeling of the people regarding heavy 
pole lines in or near the principal streets, the 
existence of present lines or rows of trees, 
the feasibility of placing poles on private 
land along the rear lines of street lots, and 
the prospective size of the system. Very 
lew cities can be adaquately served by over- 
head systems.; Housetops should be avoided, 
and poles, when used, should be only from 
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which teaches the proper care of low tension 
conductors. If there is money to be made 
in electric lighting, it is to be found ina 
system where an are lamp like the Thom- 
son-Houston lights the street, and the Edison 
glows from the show-witdows, while the 
same fires make steam for both, or the same 
turbine moves the common shaft. 

5. One cardinal idea should be borne in 
mind in the work of construction. Selling 
lights by electric methods is, in effect, selling 
distributed power. Hence the first cost of 
power and the loss of it in transmission are 
most important factors in the grand result. 
It has been shown how the management of 
the Brockton station has succeeded in re- 
ducing the cost of their coal and increasing 
the efficiency of their steam plant. In the 
distribution of the current the principle 
enunciated by Sir William Thomson and 
others that ‘‘ the additional running expense 
due to the resistance of conductors should 
equal the interest on their first cost’ applies 
with certain modifications to the Edison 
system, and experience has shown what 
form those modifications should take. 

6. Don’t allow the spring to pass hefore 
your plans for this year are well outlined and 
in process of execution. The American 
capitalist, unlike his more moderate English 








cousin, is impatient for immediate dividends, 
and the results of the first year’s run seem 
abnormally important to him. If a good 
showing is to be made for the year ending 





E.ectrric LiGutTInG IN WARFARE. 


90 to 110 feet apart, for heavy lines carrying 


feeders. The overhead conductors, if adapted 
to the place, will cost from one quarter to 
one-third as much as the underground. 

2. If you contemplate an underground 
system, come to Brockton if possible, and 
study the results where present knowledge 





July 31, 1886, there is no time to be lost in 
getting started, for the land should be 
bought, conductors figured, made and laid, 
station built and equipped, and a good 
number of lamps wired for before the 1st 
day of August. Starting then, the ma- 
chinery will be worked down to smooth 


has been gained largely by home experience. | bearings, the public convinced of the relia- 


If an overhead installation is to be pre- 
ferred, visit the plants in Pennsylvania or 
Ohio. 

3. If an experienced manager is not avail- 
able, secure during construction and the 
early month or two of operation, the best 
practical knowledge of the three-wire system 
which money will furnish. Don’t make the 
mistake of attempting to cut running ex- 
penses the first year by using men of ques- 
tionable ability. No well-informed Edison 
man is disposed, as Mr. Edison has well ex- 
pressed it, ‘‘to make mysteries of plain 
things,”’ but no Edison station will run itself 
and earn an enviable name. The care and 
judgment exercised in manipulating the 
station machinery, the meters, and the lamps, 
are of paramount importance to the early 
reliability of the service, and its lasting 
reputation. When numbers of good men 
have become familiar with the system, it 
will be time to choose between them. Get 
the best while the first few months’ service is 
moulding public opinion. 

4. If possible, combine the arc and in- 
candescent systems under one management 
and one roof. One steam plant and one 
force of men can care for both, and no better 
training for the handling of the dangerous 
high tension currents can be found than that 





bility and other merits of the light, and 
several hundred lamps connected by Septem- 
ber 1st, when the harvest time of the incan- 
descent plant commences. By April 1st of 
next year, if good judgment has prevailed 
and success has smiled, the list will be large 
enough to carry the expenses through the 
short hours of summer lighting, and the 
Edison system be shown to be a practical 
success with its patrons from the outset, and 
likely to insure a commercial return to its 
stockholders within a reasonable period. 
2 
Electric Lighting in Warfare. 

The apparatus shown herewith consists of 
a two-wheeled vehicle drawn by a horse, and 
carrying all the requisites for illuminating 
the works of the enemy. We are indebted 
to the London Electrical Review for the fol- 
lowing description. The apparatus com- 
prises : 

1st. A Field boiler. 

2d. A Gramme dynamo, type M, driven 
directly by a three-cylinder Brotherhood en- 
gine. 

3d. A projector, invented by Col. Mangin, 
Om. 30 diameter, suspended for transport to 
a movable support. This support may, on 
reaching the required position, be removed 
from the carriage and placed upon the 








ground at a distance of about 100 meters 
from the machine, with which it is connected 
by a cable. The projector is then turned 
round to a vertical position. 

The Mangin projector is composed of a 
curved glass mirror, silvered upon its convex 
face, possessing remarkable optical proper- 
ties, which have caused it to be adopted by 
all the Powers. The point of light which it 
emits has a perfect concentration. In front 
of the projector are placed two screens; the 
first isa simple plane screen, which is used 
when it is desired to give the point all pos- 
sible concentration; the other is composed of 
cylindrical lenses, which horizontally rotate 
the point, so as to light up a broader tract of 
land. 

The distance reached with the concentrated 
point is about 2,200 meters, and the projector 
may be turned in any direction. 

The various parts just described are easily 
taken apart, and may be carried upon the 
backs of mules, the only heavy piece being 
the boiler, which weighs about 450 kilo- 
grammes. 

—— pe —-— 
Diversity of Opinion in the United States 
Cirenit Court. 


In the United States Circuit Court, Judge 
Brewer granted the application for a writ of 
mandamus, which the Baltimore and Ohio 
Telegraph Company had asked to compel 
the Bell Telephone Company to place a tele- 
phone instrument in the office of the tele- 
graph company. From Judge Brewer's view 
of the matter, Judge Treat delivered a very 
strongly dissenting opinion. Judge Brewer 
announced it as his position that the tele- 
phone company was like to a common car- 
rier, and in permitting the use of its privi- 
leges could not discriminate in favor of any 
particular individual in a class. The use of 
a telephone had been granted to the Western 
Union Telegraph Company, and therefore 
could not be denied to the Baltimore and 
Ohio Telegraph Company. He therefore 
ordered the writ of mandamus to issue. 
** But,” said Judge Treat at the conclusion 
of Judge Brewer's opinion, *‘ there are other 
things to be considered;” and he held that 
inasmuch as to allow an instrument to be 
placed in a telegraph company was in direct 
violation of a provision in the contract under 
which the Bell Telephone Company, of Mis- 
souri, acquired its rights as a ticen-ee of the 
American Telphone Company, of Massa- 
chusetts, and tbat to order it to violate this 
provision would deprive it of its rights as 
licensee, therefore the court ought not, and 
could not, issue the mandamus which was 
asked for. 

‘« The answer to that,” said Judge Brewer, 
‘lies in this,” and he supported his opinion 
by answering Judge Treat’s views. To this 
also Judge Treat made answer, and the 
divided court concluded with: ‘*‘ We will not 
argue this matter on the bench.” 

The attorney for the telephone company 
then asked leave to take the matter to the 
Supreme Court on a certificate of division, 
but this was denied. The defendants will 
immediately file a supersedeas bond to pre- 
vent the execution of the writ, and the case 
will go to the Supreme Court for final deter- 
mination.” The amount involved is made to 
exceed $5,000 by showing that the validity 
and longer existence of the contract of the 
Bell Telephone Company with the American 
Telephone Company is threatened if this case 
goes as Judge Brewer has ordered. 


— oe -—— 


At Wilkesbarre there has recently been 
manufactured a wire rope one mile, 500 
feet in length, and two and a-half inches 
in diameter. Its total weight is thirty-two 
tons, and its tensile weight has been tested 
up to ninety-two tons. It is made of six 
strands of wire rope, each a little over three- 
fourths of an inch thick, and composed of 
nineteen wires. These six strands are 
wound round a hemp rope, which, though 
not supposed to add strength to the cable, 
gives it flexibility. The iron used is all of 
the best Swedish variety. Such a cable is 
estimated to be capable of hauling up the 
planes 8,000,000 or 9,000,000 tons of coal 





before being wern out. It cost $4,000. 
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We are informed that the State Senate at 
Indianapolis passed a bill last week limiting 
the price for rental of telephones to $3 per 
month, with a further reduction of 50 cents 
where two or more instruments are used 
by the same firm. The bill had previously 
passed the house, and now awaits the Govern- 
or’s signature. With equal justice they 
could as properly have passed a bill limiting 
the rates to be charged for the electric light 
and gas or railroad fare and the telegraph. 
The grangers must amuse themselves in some 
way. We will give somé attention to this 
idiotic proceeding later on. 


The statement is seriously made in some of 
the foreign electrical journals that, owing to 
the frequency of premature burials in Amer- 
ica, itis a customary thing here to connect a 
newly buried body by means of wires with 
the nearest telephone exchange, su that any 
movement would be known. The exact 
arrangement is not described. On the other 
side of the water, they seem ready to believe 
pretty much anything about America, es- 
pecially if it be absurd. 





Paris is to have a grand International Ex- 
position in 1889, to which all the nations of 
the earth will be asked to contribute, to mark 
the one hundredth anniversary of the French 
Revolution of 1789, without question the 
most important political event of modern 
time. While all departments of industry 
will be represented, it is believed that clec- 
trical devices, discoveries and inventions will 
form the most interesting feature of the ex- 
position, and that it will mark an epoch in 
the development and application of electrical 
science. Nowhere has it made more rapid 
strides than in America, and it is specially 
and peculiarly to be desired that all electri- 
cians at work in new directions should make 
every effort to bring their labor to fruition 
in time to show results at this great interna- 
tional show, which will doubtless exceed in 
interest and importance all that have pre- 
ceded it. ‘ 





The highly respectable, truly rural, and 
extra somnolent town of Brookline, near 
Boston, is considering the expediency of in- 
troducing electric lights for street use. The 
question came up in town meeting—a session 
of the House of Commons is nowhere in 
solemnity compared with a Brookline town 
mecting—and the lights were opposed by 
Mr. Edward Atkinson on the ground of 
danger, and also on the ground that the loca! 
gas company should be ‘‘protected.” At 
least this is what we are told, although it is 
difficult to believe. Mr. Atkinson might 
plead the danger of the light, although he is 
manager of an insurance company which is 
constantly insuring property on which elec- 
tric lights are used without extra charge, but 
when it comes to “ protecting” a gas com- 
pany or any other ‘home industry,” Mr. 
Atkinson is too rank a free trader for that. 
He has talked and written ‘‘ free-trade” for 
twenty years and more. Is he going back on 
his record for the sake of a two-penny gas 
company in a country town? 





THE DANGER OF GAS-POISONED 
EARTH. 

The three experts appointed from the 
Massachusetts Institute of Technology, by 
the Massachusetts Board of Health, to ex- 
amine the illuminant known as ‘“ water gas,” 
and give their opinion as to whether its in- 
troduction into Massachusetts should be per- 
mitted, have decided against such admission, 
as everybody that knew anything about the 
properties of water gas knew they would. 

It does not take a very extensive examina- 
tion to ascertain that water gas is poisonous, 
and therefore dangerous, and there is reason 
to believe the time is not far distant when 
the poisonous properties of coal gas will be 
more generally understood, and, when this 
time arrives, coal gas, too, will be ruled out 
from every dwelling house, though there is 
reason to believe it will always be acceptable 
as a fuel. 

Coal gas not only poisons the atmosphere 
of the dwelling and office, but poisons the 
very ground through which it is conducted. 
One of the best-known physicians and 
analysts in New York gave his opinions 
last week upon the contamination of the 
ground by escaping coal illuminating gas. 
He said that, if the streets were torn up in 
order to permit the telegraph and telephone 
wires to be buried, it would expose a vast 
quantity of earth impregnated with gaseous 
poison from the gas-pipes. For years this 
poison has been accumulating, until now 
the earth of every street is permeated with it. 
Only those who understand the terrors of 





carbonic oxide can appreciate this. 
Dr. Frank Hamilton, who spoke on the 





subject some time ago, at a meeting of the 


Sanitary Science Association, said that a 
vast amount of sickness came from the odors 
arising from ground where gas mains had 
leaked. These odors and gases, he said, will 
come up from the ground and enter open 
windows whenever they come within the 
influence of the draft caused by an open 
window and door, or an open window and 
chimney, and a house may by this means be 
rendered absolutely uninhabitable to those 
of anything but robust constitutions. 

For these and other reasons, the electric 
light will, at no distant day, take the place 
of gas in all dwellings and offices. The new 
processes for electrical generation, and the 
simplification of the apparatus for utilizing 
the light, have already rendered it as cheap 
as gas, and those who have once used it will 
have no other light. It does not flicker, is 
odorless, does not contaminate the atmos- 
phere, and throws out little or no heat. No 
other light can compare with it. 





“IMPERIOUS AND UNCONSCION- 
ABLE.” 

The great and sovereign State of Ohio, 
which always does things in a different way 
from that which satisfies 1ts more modest 
sisters in our Republican family, is just now, 
through a committee of three members of 
its legislature, duly appointed for the pur- 
pose by Speaker Marsh, wrestling with the 
telephone, and seeking to divert into its own 
treasury some of the money which belongs to 
the American Bell Telephone Company of 
Massachusetts. After an inquiry which this 
committee would have us believe arduous, 
although the facts in the case are open to 
anybody, it has made a statement to the 
legislature from which it appears that there 
are about twelve thousand complete sets of 
instruments in use in the State, all belonging 
to the American Bell Company and leased by 
it to its sub-companies at an annual rental of 
twenty dollars each per set. This is not 
true as a matter of fact, but as it is not truth 
that committee is seeking, this is immaterial. 
From this the committee computes the 
annual tribute paid by Ohio to the American 
Bell Company at ‘‘ over $200,000.” It then 
reports the cost of each set of instruments 
to be $3.25. The report then goes on 10 say 
that on instruments which did not cost the 
Bell Company $40,000, it receives over 
$200,000 annually, and that the Bell Com- 
pany, before granting a franchise, exacts 
from 30 to 35 per cent. of the stock of the 
sub-company using its instruments, and from 
20 to 25 per cent. of the gross earnings of all 
toll on extra-territorial business. On_ this 
statement of fact the committee gives it as 
its deliberate and unalterable opinion that the 
American Bell Telephone Company is an 
*‘imperious, unconscionable monopoly.” 

Your Western legislator uses language in 
alarge way. Niceties of distinction neither 
concern nor annoy him. His objectis to pro- 
duce an impression, and to him it is far 
more essential that his adjectives should be 
long, numerous and high sounding, than that 
they should mean anything in particular, or 
that they should have any special bearing 
upon the word in connection with which 
they are used. They are used to garnish 
and decorate the dish rather than to season 
or flavor it, to attract by their color and 
form, rather than by their substance. They 
sound well in ignorant ears, especially when 
joined to the word ‘‘monopoly,” so dear to 
legislative ears, and so potent among con- 
stitueats. Being, in the opinion of the com- 
mittee, both ‘‘Imperious and Unconscion- 
able,” it is its opinion that the American 
Bell Company of Massachusetts should first 
of all be ‘‘restricted” by legislation,” “or 
at least be taxed upon the commercial value of 
its instruments ;” also that the company 
should be required to ‘‘pay a tax upon its 
gross recetpts.” 

So far as we know the American Bell 
Telephone Company has never sought to 
evade or avoid any just tax, and there is no 
reason to suppose that it would resist the 
payment of any tax levied in the ordinary 
course of law. If, in the course of his 


business,’ the assessor of taxes in any town 
jn Ohio found personal property of any 





description which bore evidence upon its 
face that it was the property of an indi- 
vidual not a resident of the district in which 
he had jurisdiction, he would assess the 
property at a fair valuation, and report all 
the facts to the authorities. Now it makes 
no difference whether such property belong 
to an individual, to a firm, or to a corpora- 
tion—it is the property that is taxed, and, 
provided there be enough of it in any one 
town or city to exceed the limit set by law, 
it would clearly seem competent for the 
assessor to lay an assessment upon the 
property, and for the proper officials to col- 
lect tax upon the excess of this amount over 
and above the limit of exemption set by 
law. There is no reason why this should 
not apply as well to telephones, as to horses, 
tables, or stoves. If Smith, a resident of 
New York, owns horses in Cincinnati, the 
tax collector can send a bill to Smith for the 
tax on their assessed value in excess of the 
legal limit of exemption, and if Smith fails 
to pay, the collector can seize the property 
and satisfy the claim. This we say, without 
specially examining the Jaw of Ohio, because 
it is reasonable to suppose that the law gives 
this authority in Ohio as it does in other 
States. So, if Smith owns land in Cleve- 
land, cows in Columbus and tables in 
Toledo, it is perfectly competent for the 
assessors and collectors in those several 
cities to assess and collect a tax upon a 
fair valuation of the property in each case. 
How much it profits Smith to have cows in 
Columbus has nothing to do with the matter. 
It may profit him nothing. It may net him 
a loss. Still, the property is his, the 
psoperty must pay tax, and the only way 
for him to prevent having the tax taken out 
of the property is to pay it in cash. For the 
accomplishment of this there is no necessity 
for any new legislation, no need for the 
alleged Solons of Ohio to bend their giant 
energies in any new direction. It is to be 
observed that a tax so levied and collected 
would be divided up, a part would go to the 
city or town, a part for county use, and a 
part for State use. Now if a special act 
were passed imposing a per capita tax on 
telephones, either the cities and towns would 
be wronged, or else there would be a double 
tax, and if such a law were passed concern- 
ing telephones, why should it not apply as 
well to other property of non-residents dis- 
persed throughout the State. 

We risk nothing in saying that in every 
city and town in Obio in which the Western 
Union has an office it pays tax upon such 
property as it may have there. We are 
equally confident that the astute law-givers 
look upon the Western Union as at 
least ‘‘imperious” and ‘‘ unconscionable.” 
Whether they consider it a monopoly or not 
we are not ina position to say. Is it asked 
to pay a special tax upon each set of instru- 
ments in the State? Are its gross receipts 
inquired into and made the subject of a 
special tax? Is there anything inherent in 
the telephone business which makes it 
necessary that it be made the subject of 
special, restrictive and annoying legisla- 
tion ? 

One thing may be considered settled. 
Although corporations have no souls, they 
have a good many other human attributes. 
They know how to retaliate. When they 
cannot get over an obstacle they usually 
find a way of getting round it. If the State 
of Ohio levies an unjust, special, and dis- 
criminating tax upon the property of the 
American Bell Telophone Co. within her bor- 
ders, the people of Ohio will have to pay it. Ifthe 
legislature of Ohio makes it more expensive 
to conduct the business in that State than 
it is in the adjoining State of Pennsylvania, 
for instance, the cash to compensate for it 
must come from Ohio—that is all. The 
‘‘imperious and unconscionable” parent 
company would simply add the amount of 
the tax to the rentals charged the sub-com- 
panies, and these, in turn, would add it to 
each subscriber’s yearly rate, so that the 
citizens of Ohio would have the satisfaction 
of paying the tax out of their own pockets. 

On the whole we are of the opinion that 
the latest ‘‘ Ohio idea ” will work in a cirele, 

at all. 
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GENERAL WESTERN NEWS. 

In a recent number of the American Engi- 
neer, published at Chicago, Prof. Carhart, of 
the Northwestern University, has a paper on 
‘‘ Personal Safety of Electric Currents,” apro- 
pos of Prof. Dolbear’s recent article on that 
topic. Prof. Carhart alludes to D’Arsonval’s 
recently conceived device for reducing the 
danger of dynamo currents by the introduc- 
tion of lead plates in acidulated water, in 
derivation around the generator. Practically, 
such an arrangement would be quite a curi- 
osity, for the proper size and number of 
plates of such a battery for an arc-light plant 
of, say, 100 lights would seem quite a pon- 
derous affair. and would cost, in space, incon- 
venience, attention, and general bother, fully 
as much as it would come to, inasmuch as its 
only merit, according to the inventor’s claim, 
is its protecting agency in case a break oc- 
curs and the circuit at this instant is closed 
through a human organism. Somehow it 
reminds one of Mrs. Toodles purchase of a 
door plate, which, if she ever should have a 
daughter, and that daughter should marry a 
man named Thompson—Thompson with a p 

would be handy to have in the house. As 
Prof. Carhart suggests, the other far more 
frequent danger, accidental contact with the 
wire, is untouched by this remedy. 

The extra current is certainly an unpleasant 
customer to handle without gloves, and one 
which it is well to beware of; and when this 
is reinforced by the cores of an electro- 
magnet, as manifested in the street corner 
“electricity-is-life” machines, where the 
cores are movable and the generator is but 
a comparatively small battery, and such 
wonderful results are obtained by their 
manipulation, how fearfully magnified must 
these become in a dynamo current capable 
of maintaining an arc-plant current. In 
all this discussion it is, of course, fair to 
presume that the plant is without appreciable 
ground leaks, and in that event accidental 
contact with one wire would be compara- 
tively safe, save in rare instances, where the 
person was so placed as to form a terminal 
to one plate of a condenser. 

In the event of a double contact between 
the outgoing and incoming wires, the body 
of the unfortunate being in derivation, the 
voltameter would be useless for prevention 
of mischief. Here comes in a question rela- 
tive to dynamo currents: Why is a so-called 
steady current from a dynamo so far superior 
in physical effect to an equal current from a 
battery? Is it not a fact that the former, by 
the rapid changes of direction through the 
agency of the commutator, is in reality a suc- 
cession of reversed currents; or, perhaps, 
even worse than that, a rapid succession of 
separate impulses? Or is it merely the rise 
and fall of these, producing an undulatory 
current, which gives birth to the sounds of 
which the telephone people complain so tear- 
fully? In short, from constant current ma- 
chines, do we get veritable constant currents? 





Very comforting to nervous people is a 
mass of statistical information recently pub 
lished in Flammarion’s journal, L’ Astronomy, 
detailing the number of persons killed, 
wounded, and frightened by lightning, from 
1835 to 1883, in France. No less than 4,609 
human beings were killed by this force—an 
average of nearly 100 annual victims. The 
most prolific years were 1880, 147: 1883, 1438; 
1865, 140. These years were remarkable for 
excessively high temperature or frequent 
summer storms. Minimum years are 18438, 
48: 1858, 50; 1860, 51; 1854, 52; 1851, 54. 





In the geographical distribution of disaster, 
the mountainous districts were the greater 
sufferers; plains, the lesser; and the majority 
of the unfortunates agriculturists, or, at the 
least, out-of-door workers. The cities were 
comparatively free from this class of visita- 
tions. In addition to the instantaneous 
deaths, as above, as many more were injured 
physically ; while the number of minor shocks 
and severe frights recorded foots up about 
five times the record of killed. 





A little experience of an old-time telegraph 
superintendent is suggestive in the matter of 


at one of the smaller stations in his district, 
there was one operator who was always in 
trouble. His register never would run satis- 
factorily ; his relay wouldn’t adjust properly; 
and his key wouldn’t stay put. Finally, 
after a day of deathlike stillness at the young 
party’s office, a letter and relay came to the 
general office—the former asking a new in- 
strument, and the ‘old thing,” as he called 
it, in a woeful condition. The spring was 
all out of shape from being wound up on the 
mandrel; the adjustment screws were loose; 
the armature had backed away from the 
cores till it was beyond any attractive power 
of the magnets; and this was as loose as pos- 
sible on its centers, while not a jam nut or 
set screw in the whole combination was in 


place. 

The next day, when returned, after adjust- 
ment, in the hands of another operator, it 
proved as good as any instrument on the line. 

Now, the moral of this little story, which 
is true in every particular, by the way, 
is its application in the direction referred to 
in the above paragraph. Throughout the 
country—especially in the West and South— 
there are many plants which have been 
installed, experimentally run to the satisfac- 
tion of the customer, paid for, and then left 
to go to the dogs for want of competent. at- 
tention and management after delivery. The 
owner, desirous of practicing economy in 
every way, often cuts off at the spigot and 
wastes at the bung by scaling down the 
wages of the all-important party in charge of 
the plant. A change of employes results. 
The second man only knows what he sees, 
for the retiring man will give no information 
for which he feels that he is not paid, incom- 
petency runs down the plant, and in the end 
the system has to bear the brunt of the blame 
for an inefficient and expensive light. 





At this stage of the game some wide awake 
agent of a second company—and perhaps he 
has been watching the gradual deterioration 
of the plaut for some time—drops in, loaded 
with a bundle of specious arguments fitted 
to the case, and dumps them at the feet of 
the exasperated proprietor of the plant. Not 
infrequently an entire change of dynamos 
and lights, at considerable expense, is the 
result, and a second cycle of this nature has 
sometimes been gone through. 

The remedy for all this condition of things 
lies largely in the hands of the companies 
themselves, if they will but grasp it. The 
resolution offered at the late Electric Light 
Convention, which ‘‘ resolved that the fire- 
man should receive more pay than the engi- 
neer,” contains more sound sense than it 
received credit for. The man who trims 
and adjusts the lamps is an important factor 
in the success of a plant, and it would save 
the reputation of a system in many instances 
if an occasional voluntary visit of inspection 
were made by an expert from the company’s 
general office before complaints have driven 
him to the spot. The best system may fail 
through ignorance or carelessness, while a 
less perfect machine and lamps properly 
handled are capable of hustling it out of town. 
Expert employes are too conservative of 
their knowledge; they will not ‘“‘ give down” 
without much coaxing, but seem to consider 
a little learning dangerous to the initiate. By 
and by, when the business of electric light- 
ing settles down to a better advised business 
basis, it will not unlikely be necessary for a 
dynamo driver to show a certificate of 
competency to obtain employment, whose 
ability at advanced wages will save many an 
armature and commutator from destruction. 





Now that the snow is gone and the earth 
worms are beginning their spring work, the 
underground plowing is commencing. The 
Baltimore and Ohio Company broke ground 
on the 6th instant at the corner of La Salle 
and Washington, working south towards the 
new Board of Trade, Their conduit is pecu- 
liar and they say original. A_ shallow 
wooden trough, of about eight inches by 
four, is laid at the bottom of a trench in the 
street. The inside bottom of this is floored 
with an inch or so of hot asphalt mixed with 
sand. On this three 2” wrought iron pipes 
are laid, and these are covered with boiling 


and gas-tight, and the iron protected from 
corrosion. The present line of three tubes 
will be filled, one with twenty-seven No. 74 
copper conductors in a Patterson cable, nine- 
teen Clark wires in the second, and as many 
Kerite wires in the third as it will hold. 

Their Washington Street branch office will 
be removed to the old Board of Trade build- 
ing, first floor, south-east corner of Washing- 
ton and La Salle, opposite the Western 
Union, while the general offices and operat- 
ing rooms will occupy commodious apart- 
ments in the new Board of Trade building. 
A receiving office connected with these by 
pneumatic tube will be opened on La Salle 
Street, directly opposite the west entrance to 
the Grand Pacific Hotel. 

During the coming summer the Baltimore 
and Ohio people intend placing wires, em- 
bracing a square bounded by eight blocks on 
a side, through the center of the city. 





W. A. Hammett, agent of the New York 
Safety Steam Power Co., reports the sale, on 
the 7th instant, of a 50 horse-power engine, 
with boiler, etc., for an electric light plant at 
Hermosillo, Mexico, for lighting the capitol 
and other public buildings. The system 
used will be a combination of arc and incan- 
descent, furnished by the Van Depoele Com- 
pany. 

The Central Union Telephone Company 
has declared a quarterly dividend of 114 per 
cent., payable on the 25th instant. This is 
their fifth dividend, and the officers of the 
company announce their confidence in being 
able henceforth to at least continue this rate, 
and hope to increase it in the near future. 

Chicago. 








NOTES FROM CINCINNATI AND 
VICINITY. 


Cincinnati, Ohio, is where the electric 
brakemen make their headquarters. Two 
different brakes for use on any and all lines 
of railway are being worked out, and in each 
case the experiments and tests are going on 
quietly and thoroughly in the hands of com- 
petent electricians and mechanical engi- 
neers. 





The Brush Company occupies the entire 
field of are lighting in Cincinnati, and have 
extensive works located at 317 Plum street. 
There are about 350 lights in use, some of 
them running all day and lighting offices 
that are located where the sunlight is a 
stranger. All fire alarms go to the electric 
light works, as if it were part of the fire de- 
partment, and the foreman made aware of 
any danger there may be to the company’s 
property. The switch-board used is very 
complete, and has as perfect appliances for 
quick transferring of currents as will prob- 
ably be met with in any city. Into the field 
of incandescent lighting the Cincinnatians 
are now venturing, a few of the hotels put- 
ting in plants, and also several of the busi- 
ness houses. The demand here for the in- 
candescent light is rapidly increasing, and 
more will be done this year than during all 
the preceding one. The Hauss Electric 
Company, that has for three years past been 
quietly experimenting under the supervision 
of D. J. Hauss, a bright young electrician, 
will soon have its first plant in operation in 
Henck’s Opera House, using the Hauss dy- 
namo, the Hauss arc andsemi-arc lamps, and 
the Stanley incandescent lamp. 





There is probably no city in the United 
States where the telephone is more popular 
than in Cincinnati. Instruments are to be 
met with everywhere, and the general preju- 
dice, that human nature, somehow, gene- 
rates against the mild and inoffensive box on 
the wall, is weaker here than in any city of 
250,000 souls in the United States. This is 
mainly due to the successful work of Gen- 
eral Manager Stone, whom everybody knows 
and likes. In many cities the service is 
quicker, but in none surer. The old method 
of ‘ringing back” is still in vogue here, 
and Capt. Stone would have a well devel- 
oped riot on his hands were he to undertake 
to dispense with this really unnecessary sig- 
val. There is in contemplation, undecided, 








He tells how, 


Managing electric light plants. 


asphalt, It is believed this will be water 


as yet, a change that will consolidate the 


seven exchanges now in operation into three, 
and should this be done, there will be an at- 
tempt to reduce the present unnecessary 
work of the operator and adopt many im, 
provements in detail that go to make up the 
quickest service. But after a community 
has become educated to a certain system, it is 
very difficult to make any radical changes, as 
all who have been through it, and escaped 
alive, can testify. The Jones’ switch-board 
is used, and probably will be until the con- 
solidation of the exchanges occur, and then, 
if the active minds that surround the work, 
besides, that bring forth the multiple boards, 
are not still making improvements and 
changes, this system will probably be given 
a hearing. One operator to thirty sub- 
scribers is about the average, and as there 
are upwards of 2,500 subscribers in the city, 
employment is furnished a large number of 
bright little ladies. The company, in its ter- 
ritory, has 2,750 subscribers, and is steadily 
gaining. The lines of polesin the city are 
unusually numerous, and the construction 
first-class. 





The Cincinnati telephone exchange oper- 
ates a patrol system that was inaugurated 
about one year ago. It gives satisfaction to 
all concerned, and is certainly a valuable ad- 
junct to the successful patrolling of a large 
city. The central office is entirely inde- 
pendent of the telephone exchanges, except 
that it has telephonic connection with them, 
and requires but one day and one night ope- 
rator, the one on duty having entire control 
of the patrol wagons. There are about 100 
telephones devoted to this use, and the city 
has recently ordered ten additional ones. 
On each metallic circuit there are about 25 
telephones, and when a call for a wagon is 
sent in, the operator sends the nearest one, or 
if that one should be out, the next nearest. 
The first signal the patrol station receives is 
the dropping of the chains in front of the 
horses, caused by the operator pressing a 
button in his office, and the intelligent ani- 
mals spring to their places and are hitched 
by two of the three men always on duty, 
while the third is informed over the tele- 
phone where the wagon is wanted. A rec- 
ord of the movements of the patrol is kept by 
the operator, and at any moment he can tell 
where the fire wagons used are to be found. 





In the Mechanical Institute, Cincinnati, a 
class of young men assemble weekly to re- 
ceive instruction in electrical matters, Mr. 
Wm. Jones acting as instructor. The class 
has been organized for some twelve months 
and possesses a membership of twenty earn- 
est students, who are capable of giving their 
instructor all the business in the way of ex- 
planations and experiments that be can pos- 
sibly desire. The study of electricity so 
much resembles religion, in its essential of 
strong faith, that the alert and investigating 
mind of the student who desires all things 
proven to his satisfaction has ample scope for 
propounding queries that would corner the 
best-posted electrician. The Cincinnati plan 
is a good one, and classes of this nature with a 
competent, practicalel ectrician at their head, 
as is the case here, would be of great benefit 
to the many young people now turning to 
the wonders of electricity for employment 
and advancement. 





Cincinnati is the center of a toll-line sys- 
tem of about 250 towns and stations, and the 
service in this field is very satisfactory and 
the business heavy. 





At Dayton, Ohio, sixty miles north of 
here, the Central Union Company have an 
exchange of 515 subscribers, the multiple 
system being used. For a city of 50,000 
this is a good showing, and the number of 
subscribers is gradually on the increase. 

In the electrical light field, Dayton, Mr. 
John R. Fletcher the manager, has 200 arc 
lamps in operation, about half of them used 
by the city. There are orders in for about 
fifty more lights, and Mr. Fletcher is arrang- 
ing to have them put in. He will also put 
in an incandescent plant for lighting from a 
central station. The system used by Mr. 
Fletcher is the Fuller, and with good suc- 





cess. 




















































































































































«*, The telephone operator in this city 
talked over the wires witha person in Boston 
one day this week, and the conversation was 
distinctly audible.—Augusta (Me.) Journal. 
«*, The Italian Minister of War has 
ordered seven telephonic apparatus to be 
sent to Massowah to open a communication 
between the Commander-in-Chief of the 
expedition and the advanced forts. 
«*, Our correspondent at Mazatlan, Mexi- 
co, Ignacio J. Escudero, reports an increase 
in Telephone subscribers at that point," at 
$5.00 per month, and says indications for a 
steady growth are good, and, he believes, an 
enterprising business man with capital could 
do well there with almost any kind of elec- 
trical apparatus. Mining interests are lively, 
and old Californians say that the State of 
Sinaloa is richer in mines than Nevada or 
California. 
x", The telephonic service in Madrid has 
recently received considerable additions. 
At the date of the 1st of March there were 
already 80 places connected with the central 
station. It is said that the director of the 
Theatre Royal has decided to establish tele- 
phonic communication between the theatre 
and the houses of those who desire to 
partake of the pleasures of the opera. The 
subscription has been fixed at 500f. per 
annum. A hall will also be arranged for in 
the center of the town where the public may 
hear the music. : 
»*, Drs. Henry B. Sands, Fordyce Barker 
and Alfred L. Loomis have sent to the Board 
of Health a protest against the placing of 
the wires under ground, as required by law, 
by November 1, 1885.. They say that a 
general tearing up of the streets would free 
noxious gases and injure the public health. 
Upon hearing this letter read, the Health 
Commissioners resolved that as the city is 
likely to be visited by cholera it would be 
unwise to open many streets just now. They 
also resolved to ask the Mayor and other 
officials to tear up the streets in the thickly 
populated districts between October 1 and 
May 1. 
x*, The directors of the Erie Telephone 
Company, at a meeting last week, voted to 
pay the $35,000 indebtedness to the old 
Boston and Northern Company, and also 
$2,000 to the suburban company. At a 
meeting of the directors of the Boston and 
Northern Company, held later, an extra 
dividend of 4 per cent. was declared, paya- 
ble by check on the 10th of April to the 
stockholders of record at the time of the 
consolidation with the New England Com. 
pany. The dividend will be paid to about 
500 stockholders, a majority of whom are in 
Lowell, and amounts to $28,000. Steps will 
be taken at once to wind up the affairs of 
the company and blot it out of existence. 
x It is stated that the Bell Company will 
shortly issue to its stockholders the following 
circular, in connection with their printed 
annual report, referred to last week : Each 
stockholder of record this day is entitled 
to take, at par, shares in the new stock in the 
proportion of one share for every forty-nine 
shares now held ; that is, a ‘‘ right ” attaches 
to each share of old stock to subscribe to one 
forty-ninth of a new share. But subscrip- 
tions will only be received for full shares. 
«Rights ” must be presented at the treasurer’s 
office in lots of forty-nine or multiples 
thereof. The right to subscribe, will expire 
at 2 o’clock in the afternoon of Saturday, 
May 9, 1885. All stock not then taken by 
subscription on file at the treasurer’s office 
will be disposed of as the directors shall 
determine. Holders who assign their rights 
will not first subscribe. Payment for shares 
so subscribed for, at the rate of $100 for 
each share, must be made to the treasurer, 
at his office, on Monday, May 18, 1885. 
Certificates will be dated and delivered on 
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x, A new telephone instrument has been 
invented by which the crying of a baby 
may be heard at the distance of a hundred 
miles. Of the fifty millions of people in 
this country there may be a dozen or two 
who yearn to hear the yells of a baby a 
hundred miles distant, but we doubt it. A 
contrivance that would prevent the crying 
of a baby being heard at a distance of ten 
feet is what the sleepless parents of this 
country demand.— Norristown Herald. 

x", It is stated that Jay Gould has twenty- 
seven telegraph instruments in_ his office. 
Sitting at his desk he can be put in com- 
munication with any place that is reached 
by a wire of the Western Union Telegraph 
Company. Therefore the managers of his 
properties are always accessible no matter 
where they may be. The message of con- 
gratulation which he sent to President Cleve- 
land when he conceded the latter’s election 
was transmitted from bis office. The offices 
of twenty-five brokerage houses can be com- 
municated with by wire, making it easy to 
give out orders to be executed in the market. 
Mr. Gould has but one telegraph instrument 
in his house. A telephone alsoruns between 
his office and residence. When Gould has 
any telegraphing to do at home the operator 
goes to his residence. He has no “ticker” 
in his house, and when he stays away from 
his oflice, as he did much of the time last 
week, he has to get the quotations by tele- 
phone or run across the strect tothe Windsor 
Hotel for them. 

- =: - 
New England Telephone and Telegraph 
Company. 
To the Stockholders : 

The annual meeting of the stockholders of 
the New England Telephone and Telegraph 
Company will be holden at the office of the 
company, 144 Greenwich street, in the city 
of New York, on Monday, the fourth day of 
May, 1885, at eleven o’clock in the forenoon, 
for the following purposes : First, To elect 
officers for the ensuing year. Second, To 
transact any other business that may then 
legally come before the meeting. 

The transfer books will be closed from 
the 4th of April to the 4th of May, both days 
included. 

By order of the directors. 
FreED J. Boynton, Secretary. 
New York, April 1, 1885. 
——_ ape —___ — 
The Telephone in England. 

People who have become aware of what 
has been achieved in America and in various 
continental towns have long wonderingly in- 
quired the reason of the slow progress made 
in this country in the general introduction 
of the telephone to common usage. The re- 
ply has invariably been, on the part of in- 
terested parties, that the regulations imposed 
by the Government were far too stringent to 
admit of much extension or enterprise on 
the part of the companies, or of a consider- 
able lessening in the high charge made for 
connection with the exchanges- This has, 
no doubt, been absolutely true, and we have 
taken our part in urging upon the authori. 
ties the pressing necessity for an abatement 
of their harsh requirements. There was a 
consensus of opinion throughout the coun- 
try that the terms imposed by the Post Office 
Department, which claimed authority by vir- 
tue of the Telegraph Act, were calculated to 
stifle one of the most useful developments of 
modern scientific discovery; this culminated 
last year in a general demand for the aboli- 
tion of those restrictions, and the late Post- 
master-General, the lamented Mr. Fawcett, 
was at length brought to see the justice of 
the cry, with the result that much more fa- 
vorable terms were granted. But the object 
of the present article is to contend that those 
restrictions did not comprise the only cause 
of the backward state of the telephone in 
England. Other influences were at work, 
the most potent, undoubtedly, being the ex- 
istence of a practical monopoly, the holders 
of the Edison-Gower-Bell patents having 


been successful in keeping all competitors 
out of the field. This, then, has been the 
main cause why English towns are far worse 
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served in the matter of telephonic communi- 








cation than towns in sume other countries. 
The comparisons we have from time to time 
instituted amply prove that a much greater 
advance has been made abroad than we have 
yet witnessed, and information which now 
comes from Sweden still further demonstrates 
this. Greatly to the credit of this plucky 
nation, which has many natural difficulties 
to contend with, and which we are too apt 
to consider as being out of Europe and al- 
most out of reach of European “ civilizing ” 
influences, it is stated that, relatively to its 
population and commercial importance, it 
has adopted the telephone more extensively 
than any other European country. Even the 
smallest towns have their installations, and, 
their inhabitants having formed mutual so- 
cieties, the benetits of the telephone have 
been obtained at little more than cost price. 
Here is to be perceived the beneficial influ- 
ence which competition exercises in stimu- 
lating anindustry. Until October, 1883, the 
Bell Company had a monopoly of the ser- 
vice, the annual subscriptions varying from 
about £16 to about £9, according to the ex- 
tent of the lines, At this time, however, the 
General Telephone Company of Stockholm 
came into the field, commencing business 
with 332 lines, the annual subscription be- 
ing fixed at £5 15s. At the end of that 
year, two months only having elapsed since 
the opening of the first exchange, the com- 
pany had 785 subscribers; on February 15th, 
1885, the total number was 2,536. An elo- 
quent fact this, considering that Sweden, in 
many parts, is most sparsely peopled, Stock- 
holm and its suburbs only possessing a pop- 
ulation of 200,000. The company is now 
censtructing a central station for 7,200 lines. 
The Bell Company has reduced its subscrip- 
tion to about seven guineas, and has retained 
1,450 of its subscribers. As a contemporary 
points out, and as the figures we have given 
show, in the neighborhood of Stockholm, 
one person in every fifty has telephonic con- 
nection; taking the accepted average of five 
persons to a family, one household in ten is 
found to be in the enjoyment of that which, 
in England, and particularly in London, is a 
luxury of price. And such will it remain, 
we believe—notwithstanding what has been 
done, and, still more, what has been prom- 
ised, since the concessions made last year by 
the Postmaster-General—so long as the ab- 
sence of competition remains. That this 
monopoly will long continue it requires a 
very sanguine believer in the infallibility of 
the patents which now hold the field against 
all comers to assert; but, on the other hand, 
so successful have these patents been in their 
many fights that a strong degree of assurance 
is necessary on the part of any who would 
challenge them. We are promised some- 
thing exciting in the shape of a contest in 
the course of the next week or so, but time 
only can show us whether the promise will 
be borne out. 

It may be of interest, whilst alluding to 
telephone matters, to draw attention to what 
is taking place on the other side of the Eng- 
lish Channel. In the month of July last, we 
learn, the public who take an interest in the 
fate of telephony in France were anxiously 
inquiring under what conditions would be 
renewed the concession of the General Tele- 
phone Company, which some persons bold- 
ly considered as a sort of monopoly gracious- 
ly granted on the sly, whilst others more 
sceptical expected to see the Government do 
for this new art what it had done some weeks 
previously for the manufacture of matches. 
As for the solution of purchase by the State, 
no one dreamt of it, according to our excel- 
lent contemporary, Za Lumiere LHlectrique, 
except some shareholders who preserve in 
their portfolios Mexican scrip or shares in 
the galleons of Vigo. Matters stood thus, 
when suddenly there emanated from the 
Minister of Posts and Telegraphs the project 
of a law which astonished everybody. M. 
Cochery asked from the Chamber the right 
of renewing the concession of the company 
(though, be it understood, without monop- 
oly), and prayed at the same time the As- 
sembly to prohibit him from granting to any 
one concessions for more than five years. 
This project, like all projects of law, was re- 
ferred to a Parliamentary Commission. 





A deputy from Paris, known for his cour 
ageous support of private industry, fearing, 
possibly, that this compulsory delay of five 
years might be a serious obstacle to the for- 
mation of new companies, whilst the pos- 
sibility of renewal might become, in the 
hands of the minister, the means of endow- 
ing the existing company with a hidden mo- 
nopoly, deposited a counter-project, where 
he suggested its being offered to the best 
bidder, conformably to the laws on this sub- 
ject, giving preference to those applicants, 
who, whilst paying their dues to the State, 
should offer to the public the most favorable 
terms of subscription. M. Cochery, called 
upon to explain himself, declared that ‘‘ad- 
judication ” was a kind of monopoly to which 
he was opposed, and that he would imme- 
diately grant rival concessions to all French- 
men who gave serious guarantees. In view 
of such liberality the commission skillfully 
laid aside its share of responsibility in the 
ministerial project, declaring that from the 
moment that M. Cochery did not ask money 
from the country, he might, in his own de- 
fence, dispense with authorization, as he had 
done once before. 

The monthly bulletin of the Ministry of 
Posts and Telegraphs, of August 4th, 1884, 
registered the new ministerial decision, and 
the conditions which all persons desirous of 
new concessions must fulfill, as well as the 
base upon which the minister might at any 
moment, if he thought fit, effect the redemp- 
tion of the concession without being obliged 
to give his reasons. It is certain, our con- 
temporary thinks, that, unless he had in his 
pocket a good verbal promise from the min 
ister, a capitalist, and still more a leading in- 
dustrialist, would look twice before taking 
advantage of the liberal intentions of the 
ministerial decree. 

A new project of law has just issued from 
the cabinet of the Minister of Posts and 
Telegraphs. The General Telephone Com- 
pany absorbs all the space in the sewers let 
to it by the city, by the too bulky cables 
which it manufactures. The Municipal 
Council, proprietor of the sewers of Paris, 
has lately become aware that to authorize 
the company to keep such a plant in the 
sewers would amount to granting in one of 
those de facto monopolies so repugnant to 
M. Cochery, and that the consequence of re- 
newing the lease granted four years ago to 
the company would deprive the Parisians of 
all chance of seeing telephony developed, 
and of all means of reducing the price of 
subscription by free competition. The Coun- 
cil has therefore felt it necessary to postpone 
its decision to May 1st. The project of law 
which we have just spoken, if the Chamber 
votes, will invest M. Cochery with the right 
to requisition the roofs of all the houses in 
France for planting supports for telegraphic, 
telephonic, and other wires, and incidentally 
all the small sewers, including those of Paris. 
What will the deputies think of a measure 
which will remind France of the worst days 
of the terrible year? What will the Coun- 
cil of the city of Paris say, well acquainted 
as they are with all that is beneath the cards? 
This is what a near future will teach us. 
The words ‘‘ or others,” which occur repeat- 
edly in the project, and the word ‘‘elec- 
tricity” here and there, betray sufficiently 
the after-thought of M. Cochery to lay hands 
upon all affairs foreign hitherto to his Min- 
istry, and where electricity comes into 
play. : 

If the Ministry of posts and telegraphs is 


‘to become the Ministry of electricity, some 
‘recognized electrician should be placed at its 


head. It would be better, as is done by 
other governments, to let electricity grow in 
freedom without wrapping it in ministerial 
swaddling clothes.—London Electrical Re- 
view. 

ed aaa 


The Mexican Telephone Company. 


The Mexican Telephone Company held its 
annual meeting in New York last week, 
electing the following directors, of whom the 
last three succeed Messrs. Bryant, Hawley 
and Hayes: F. B. Beaumont, William Reed, 
J. H. Goodspeed, E. B. Welch, George W- 
French, J. D. Sargent and E. A, Denison, all 
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of Boston. The report of the officers for the 
year ended March 1, 1885, to be sent to the 
stockholders when printed, showed the year 
to have been, all things considered, a fairly 
prosperous one. There was a good increase 
in rentals and a heavy reduction 1n expenses, 
compared with 1883-4, but the cost of recon- 
struction and of extensions made a heavy 
drain upon the profits. The exchange in the 
City of Mexico was rebuilt: hundreds of new 
poles were set; a new line was built to 
Guadalupe, and an exchange of 23 sub- 
scribers opened there. The company made 
a new contract with the American Bell Com- 
puny for instruments during the year, beside 
obtaining valuable concessions in Mexico, all 
of which will appear in the report, and was 
given in substance in this column some 
months ago. The report will show 3,136 
instruments owned by the company, of which 
the parent company has 945. The number 
in use March 1, 1885, was 833, an increase of 
269 during the year. There was a decrease 
in the expense account in the City of Mexico 
from $51,944.01 in 1883-84 to $29,909.17 in 
1884-85, or $22,034.84, and an increase in 
rentals from $20,947.94 in 1883-84 to $29,- 
451.56 in 1884-85, or $8,503.62. The re- 
ceipts and expenditures at the Boston office 
for the year ended March 1, 1885, were : 
Receipts. 

Cash on naee. ieee Pent Mae ReRe ananibn px 
elgg epebencniew is 
Supplies BELA. . itute -ncanuereeqatuocebane 
Interest received.. .............. 
Remittances from general manager...... 4,398 29 


Royalties on instruments.........-........ 5,323.90 
Notes payable... eweneen es 4,000.00 


Co Se a ey ae $16,188.43 
Disbursements. 

Salaries . 
Expense account ......-.... isetoenneeeeeas 
Supplies......... 
PROTON ccidis ciivucevescees see pe eeeeeecceees 
General manager’s drafts paid........... 
Old accounts settled 
Balance on band March 1, 1885......... .. 


DOG... ccicssvessccccccossouccscovsrsoeens $16,188.43 








The receipts and expenditures of the office 
in the City of Mexico for the same period 





were : 
Receipts. 

Cash on hand March 1, 1884.......-........ $639.95 
Telephone rentals .......... cones 29,073.77: 
Supplies... ..0.....ccccscoses 3,252.40 
William Reed, treasurer...... .... . 9,500.00 
Premiums on exchange..........-++.....+6 1,372.58 
Guadalajara Company ............+e0+..-. 230. 
Enter-atate COMGOMT...... sccccscosevcccses 462.02 
Vera Crug COMPANY. ... ....cccc.scccccceee 159.84 
Peninsula Company......-.+-+ .......0.- 58 00 
GOES Be, We eccscctcvccccessecescesees 536.60 

ee 


Supplies...... $3,185.29 





Operating e xpe nse esecceseoese ceecesnene 
CATR 6:6. < 6:05:60ecoeevesecsess ‘os - 10,703.51 
Oftice and general e xpense Ss. ere 
NE nok nal anaes Senesiiedeseniews seat 1,008.00 
Traveling CKDONAOS..... scecsicses ssosece 872 35 
Rights and franchises.............. sss... 


Remittances to Boston. 
Premium on exc hange «. 
Freight. . ‘ ne ren 
Guadalajara C ompany tiie qoalcaspasiely 
George L. Wiley 

Balance on hand March rs 

















i ee 
The trial balance March 1, 1885, was as 
follows : 
Debits. 
Guadalajara construction account..... $25,242.43 
Interest account. ... wnat 488.04 
Rights, franchises, e te. ones 823,470 00 
Puebla Company stock........ 30,000.00 
Mexican Peninsula stock........ n 65,490.00 
Mexican Central stock.........+--+..... 59,040.00 
Chihuahua stock. peek euinwinacs 20,000.00 
SIN MINI 6 oii o.0'0.54 0000 sm00s ves cnee 36,000.00 
Mexican Northe m MONON ¢éteereinoues 37,000.00 
oe eae eee 15,549.25 
ae a F. A. Telephone taipeioened ERE 121.00 
Cash Rn Pe roar ae 918.25 
Mexican Inter-state C ompany. ledea beens 601.50 
Construction account. ......-... 117,535.96 
Vera Cruz Telephone Company. 1,015.05 
Salary, rent and account........ 13,094.38 
Me xican Northern Telephone C ompany 1,402.83 
eS, arr en 3,540.00 
RES REG aE ar Pe 1,255.00 
Mexican Peninsula Company.....+++++. 625.00 
Chihuahua Company,.............00... 375.00 
Mexican Inter-state stock.............. 40,000 .00 
BO orkdncdsvnr div Setispeseceswacnin $1,313,863. 86 
Credits 
NN ee EE ee T= $1,280,000 .00 
PORE NID aio. 0'60.05 5kk6 00s asrcsev eee 2,000.00 
Accounts eed atte kuwke: SOC sccsebenuens-em 9,928.83 
Rental.. ne oe 21,035.03 
IR. 65 AES MNRAS OE ESO REE RORES $1,313,863.86 
issets 


$14,223.01 


ene 
i : 17,947.60 


Instruments...........- 
Cash on hand...... eee 
Rentals due from lic ensees. owe 











>| The Telephone a Common Carrier Within 
the Power of the State to Regulate. 





At St. Louis, in the United States Circuit 
Court for the Eastern District of Missouri, in 
the case of the Baltimore and Ohio Telegraph 
Company es. the American Bell Telephone 
Company, of Missouri (an application for 
mandamus), the court (Brewer, judge) has 
giveu an oral decision, as follows: In this 
case, I regret to say that my brother Treat 
and myself do not agree fully as to the rights 
of the parties. It is an application on the 
part of the Baltimore and Ohio Telegraph 
Company to compel the Bell Telephone Com- 
pany, of Missouri, the company having the 
telephone business of this city, to permit 
telephonic communication between it and 
the petitioner, the Baltimore and Ohio T - 
graph Company. The defendant ansv -rs 
that it is engaged in the telephone business 
here by virtue of a license obtained from the 
American Bell Telephone Company, a Massa- 
chusetts corporation; that by the terms of 
the license under which it does business it 
may not establish telephonic connection with 
any telegraph company other than that per- 
mitted by the licensor, the holder of the 
patent, the Massachusetts company, and it 
further appears that such licensor has per- 
mitted telephonic communication. with the 
Western Union Telegraph Company. Now, 
the question is whether the court can com- 
pel this defendant, doing the telephonic busi- 
ness of this city, to establish communication 
with any other individual or company than 
that permitted by its license from the 
patentee. [ believe fully in the sacredness 
of property, but I think all property stands 
upon an equal basis, whether that property 
consist of gold dollars in your pocket, real 
estate or a patent. There is no peculiar 
sanctity hovering or attaching to the owner- 
ship of a patent. It is simply a property 
right, and to be protected as such. Starting 
from that as a basis, while every property 
owner may determine for himself to what he 
will devote his property, yet the moment he 
puts that property into what I perhaps may, 
for lack of a better expression, define as the 
channels of commerce, that moment he sub- 
jects that property to the laws which control 
commercial transactions, just as in the ware- 
house cases of Munn against the State of 
Illinois (decided by the Supreme Court of 
the United States, and reported in 94 U. 8 
118), in which the court held that when an 
individual built a warehouse, and put his 
property into that kind of business, he sub- 
jected the property thus placed to the laws 
which controlled the transaction of com- 
merce, involved in which was the power of 
the public through the legislature to regulate 
rates. No man holding property was bound 
to build a warehouse or bound to put his 
property into that particular channel, but the 
moment he did so he put it where the legis- 
lature could say, ‘‘ You may charge so much 
and no more for the transaction of this busi- 
ness.” He put his property into the channels 
of commerce, as multitudes are doing, into 
the railroad business, into the express busi- 
ness, and into other channels of commerce. 
Whenever property is put into these chan- 
nels, it is put within the power of the public, 
speaking through its legislature, or the power 
of the court enunciating general rules opera- 
tive upon such transactions, to modify leases, 
modify licenses and control duties. 

So, notwithstanding this licensor has given 
to the licensee the right to establish a tele- 
phonic system in the City of St. Louis, with 
telephonic communication with only certain 
prescribed telegraph systems, the moment it 
permits the establishment of a telephonic 
system here that moment it puts such tele- 
phone system here within the control of the 
State of Missouri and the control of the 
courts enforcing the obligations of any com- 
mon carrier. A telephonic system is simply 
a system for the transmission of intelligence 
and news. It is, nerbaps, in a limited sense, 
and yet in a strict sense, a common carrier; 
it must be equal in its dealings with all. It 
may not say to the lawyers of St. Louis, 
«My license is to establish a telephonic sys- 
tem open to the doctors and the merchants, 





a re 
Liabilities. 

Notes payable... dbdedans vu ceded eos $2.000.00 

Accounts pé ayable. L Smitha nniomiiennvamenrede’ 9,928 .83 

Surplus invested in property........... 30,774.11 

te eee Pe $42,702.94 94 


but shutting out you gentlemen of the bar.” 


The moment it establishes a telephonic sys- 
tem here, it is bound to deal equally with all 
citizens in every department of business; and 
the moment it opened its telephonic system 
to one telegraph company, that moment it 
put itself into a position where it was bound 
to open its system to any other telegraph 
company tendering equal pay for equal ser- 
vices. So my conclusion is that, notwith- 
standing the terms of this license, which 
seem to prohibit it from dealing or giving its 
privileges to any other telegraph company 
than the Western Union, the moment it 
established its telephonic system here, that 
moment it compelled itself to respond to the 
demands of any telegraph company or any 
individual in the city tendering to it equal 
pay for equal privileges. The application 
for mandamus will be sustained. My brother 
Treat differs, however, from me, and may 
desire to express his difference of view. 
Judge Treat stated that, if this application 
for a mandamus had been against the Ameri- 
can Bell Telephone Company, the owner of 
the patent and the lessor of the rights under 
consideration, my brother judge and myself 
might not have differed at all. In this case 
the licensee did not have a license to do what 
the court is asked to command him to do. 
But this is not a new question in the courts. 
In the noted case in Ohio it proceeded, not 
as this case does, simply against a licensee, 
because there the American Bell Telephone 
Company, the lessor that had all the rights 
asked for in its possession, also the local 
telephone company and the charter of the 
State in connection therewith were parties, 
defendants and respondents. In Connecti- 
cut, the Supreme Court held precisely the 
views I entertain. If this party—the Ameri- 
can Bell Telephone Company—refuses to 
grant equal privileges to this telegraph com- 
pany, pursue it, make it do what you ask, 
but I cannot see how you can force the local 
licensee, who has only a restricted license, to 
act beyond the powers granted him. Parties 
must pursue the American Bell Telephone 
Company if they wish this question to be 
presented; it cannot arise in this way. 
Judge Brewer then said: I may be par- 
doned by my brother judge in suggesting 
two things which make against his conclu- 
sions very strongly. I agree with him that 
if this telephone system had refused a tele- 
phonic connection with any telegraph com- 
pany, that the Baltimore and Ohio Telegraph 
Company could not insist upon such con- 
nection, but when it has established a tele- 
phonic connection with one telegraph com- 
pany I think every other telegraph company 
has equal rights, on the same principle that 
if it established a telephonic connection with 
one lawyer it could not refuse telephonic 
connection with another lawyer, and the 
further practical question that, while there 
may be a contract between the licensor and 
the licensee, the licensor is not a citizen, an 
inhabitant of or found within the district. 
Suppose this petitioner went to Massachusetts 
and obtained a decree there binding the 
licensor. That would not bind the licensee. 
That would not disturb the contract so far as 
the licensee is concerned. Would the court 
in Massachusetts have entertained a suit seek- 
ing to establish a naked legal right, and with- 
out practical benefit to any one? The 
licensee does not live in Massachusetts. The 
licensor does not live in St. Louis. Of what 
avail would a decree be, practically, against 
a licensor in Massachusetts? Would it avail 
the licensee here? Have you not got, in a 
last resort, a last analysis for practical re- 
sults, to come right to the licensee, the 
holder, the distributor of the telephonic sys- 


tem here? 


. The number of telephones actually in 
use on the River Plate (in the Argentine and 
Uruguay Republics together) can be esti- 
mated to be as follows: 
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.... Mr. Hugo Kayser, of this city, manu- 
facturer of electrical instruments and models, 
bas just recovered from his long illness. 


. A telegraph tournament to test the 
Victor key was held at 187 Broadway, New 
York, last week. J. W. Roloson, who sent 
the matter selected in 10m, 32s, won the first 
prize, $25; William M. Gibson, 10m 57s, 
got second prize, $15, and Frank J. Kibm, 
whose time was 10m 30s, but whose effort 
was marred by faults in the formation of 
certain characters, received third prize, $10. 


. In the case of the Gold and Stock 
Telegraph Company against the Commercial 
Telegram Company, Judge Shipman has 
rendered a decision granting a perpetual in- 
junction restricting the Commercial Tele- 
gram Company from using any of its quota- 
tion instruments. He decides that that com- 
pany’s patents infringe the re-issued Callahan 
patent, which is owned by the Gold and 
stock company, and he orders an accounting 
of damages sustained. It is understood that 
the Gold and Stock company will also take 
legal proceedings against the individuals and 
firms by whom the Commercial company’s 
instruments have been used. 


. It is stated that the negotiations which 
have been secretly going on for some time be- 
tween the Bankers and Merchants, and Postal 
telegraph companies, for consolidation of 
the two systems, have ended in the accept- 
ance by the Postal company of the propo- 
sition made by Receiver Butler, of,the Bank- 
ers and Merchants’, for a pool between thcse 
two companies and the Southern and Ameri- 
can Rapid companies, which are under the 
control of the Bankers and Merchants, com- 
pany. The matter now rests with the court, 
whose consent is necessary, as is also the 
subsequent consent of the attorney-general. 
Both companies are sanguine that these ne- 
cessary consents will be given. Each com- 
pany will retain its own organization, with 
the exception that some of the offices may be 
consolidated. 

. The principal event in telegraph circles 
in the past week has been the decision by a 
United States court in the suit between the 
Gold and Stock Telegraph Company against 
the Commercial Telegraph Company in favor 
of the former. The action was for infringe- 
ment by the last-named company of the 
patents held by the Gold and Stock, which is 
controlled by the Western Union Company, 
on the instrument familiarly known as the 
stock ‘ticker.’ The Commercial Company 
had created a complete system in the leading 
cities having exchanges for reporting quota- 
tions, and had pressed the Gold and Stock 
Company to such an extent that it had se- 
cured an exclusive contract with the New 
York Stock Exchange. This decision, how- 
ever, coupled with an injunction, will have 
the effect of silencing its instruments for a 
time at any rate. The Commercial Company 
announces its ability to continue the service 
by a slight change in the mechanism as 
may be seen by the foregoing item on this 
page. 

. An English Parliamentary paper just 
issued shows the gross amount received and 
expended in respect of the telegraphic ser- 
vice from the date of the transfer of the 
telegraphs to the State the 31st of March, 
1884. The gross amount received for tele- 
grams in that period was £18,225,778, and 
the amount expended in the working of the 
department was £16,662,347, and £2,395,082 
remained as a balance to mect interest on 
stock created on account of the telegraph 
service and the redemption of debt. The 
total receipts of 1884 amounted to £1,789,- 
223, leaving a balance of expenditure over 
receipts of £19,697. It is estimated that the 
telegraphic services performed for public 
departments without remuneration last year 
were worth £25,775; and since 1870 those 





ree services amounted to £187,008 in value. 
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* * The tin-bearing area in. New South 
Wales is estimated at nearly 8,500 square 
miles, but at the present time the New 
England district yields the most of the tin 
produced. 

* * Tt is stated that the power of Niagara 
Falls, exclusive of the velocity with which 
the water reaches the brink, is calculated to 
be 5,000,000 horse-power, or nearly one- 
fourth of the whole steam-power of the 
earth. 

* * Platinum has been found with gold in 
the Shoalhaven River, in the Ophir gold 
district, in the form of small grains of Ben- 
demeer, and at Calton Hill, Dungog, in the 
Hunter and Macleay districts. A small nug- 
get, weighing 268 grains, was obtained from 
Wiseman’s Creek, with alluvial gold. A 
small quantity of platinum occurs ‘in the 
sand along the sea coast, near the Richmond 
River. ; 

** The director of Swedish railroad 
telegraph has invented an electric apparatus 
for preventing collision. This instrument is 
attached to the rails at certain places and 
connected by a telegraph with the station, 
where it communicates with a small needle 
instrument. When a train passes the spot 
where the instrument is placed an electric 
circuit is opened and the needle indicates the 
spot where the train happens to be at that 
moment. 

* * In coating zinc with nickel by means 
of a galvanic current the zinc must first be 
cleaned by diluted hydrochloric acid and 
thoroughly washed. It is then hung in the 
nickel bath for a short time, taken out, rinsed 
and thoroughly scraped, so as to remove all 
the metal that does not adhere firmly. This 
operation is repeated till the zinc is covered 
with a thin film of nickel, which can after- 
wards be made as thick as required. The 
suitable current strength is easily found, and 
when the zinc is once thoroughly covered the 
current may be increased without any risk of 
the nickel peeling off. 

* * Former experiments on the influence 
of magnetization on the resistance of mag- 
netic liquids have led to negative results. 
An account, however, has been given of an 
investigation on the effect produced by the 
magnetization of ferrous sulphate as regards 
its electric conductivity. It would appear, 
so far as the experiments permit of a conclu- 
sion, that if the lines of the magnetic field 
are normal to the direction of the electric 
current, no effect is produced; but if the 
two are parallel to one another, the electric 
conductivity is increased, and eventually the 
E.M.F. of the polarization of the liquid 
appears to be diminished. 

* * Some time ago, the International Con- 
ference of Electricians determined to adopt 
the name of ‘‘ohm”’ for the utit of electric 
resistance. The value of 1 obm is repre- 
sented by a mercury column of 1 meter in 
length and i square meter in section, at a 
temperature of 0 degree C. This resolution 
was taken in the spring of last year. The 
one thing that remained yet to be done was 
to ‘‘realize” the standard ohm. Each of 
the different nations could undertake this 
realization. In France, M. Cochery, Minis- 
ter of Posts and Telegraphs, intrusted this 
labor to M. René Benoit, first assistant Su- 
perintendent of the International Office of 
Weights and Measures. M. Benoit seemed 
to be specially marked out for this delicate 
work, seeing that he had previously pre- 
pared the prototypes of the meter in iri- 
diated platina, which had been very much 
noticed. M. Benoit, being in advance of the 
scientists of other nations, lodged as early as 
the 5th of December last, in the archives of 
the Ministry of Posts and Telegraphs, four 
standards of very great accuracy, the differ- 
ence between them being less than 1-100,000th. 
In this way, the standard ohm has been 
changed from a mere definition into a reality. 


* * Visitors to very old ruined buildings, 
such as are to be frequently seen in European 
countries, are often surprised to rotice that 
broken arches and walls, with seemingly 
inadequate support, have withstood storm 
and tempest for generations, notwithstanding 
the dilapidated condition in which some re- 
mote and sudden disaster had left them. The 
secret of the strength of such ruins lies in 
the fact that the materials were honestly put 
together, and that the mortar was all that it 
should be. And the art of making durable 
masonry or brick-work is not yet to be num- 
bered among the lost arts. In our own 
country it not seldom happens that when an 
old house is in course of being torn down 
brick walls display a resistance which might 
almost warrant them being called brick 
beams. 

* * Lieut. Buller Carter, of Bow-lane, Lon- 
don, has invented a new engraving machine, 
in which electricity has been introduced in- 
to the mechanism with great success. It is 
chiefly intended for decorative engraving 
upon metal work, and is capable of produc- 
ing highly finished results with a celerity in 
which manual work is completely distanced. 
The words or designs to be engraved are 
first furnished by a setting of ornamental 
types or a stereotype plate. Over this is 
passed, in parallel lines, an arm of the ma- 
chine, to which is attached a fine protected 
platinum point. The motion of the arm is 
responded to by that of a table, which car- 
ries the metal to be inscribed or decorated 
beneath the point of the graver. The types 
or stereotype plate, by raising the platinum 
poirt, put into circuit a current of elec- 
tricity, which, acting upon an electro-mag- 
net, raises or depresses the graver, and pro- 
duces an enlarged or reduced engraved copy 
of the types upon the metal on the table with 
perfect accuracy. 

* * Following up small experiments made 
in 1871, Prof. Selim Lemstrom, of the Finn- 
ish Meteorological Station at Sodankyla, 
Lapland, attempted, in 1882, to produce an 
aurora on a large scale from the electricity 
supposed to be flowing from the air to the 
earth, the means employed being a ‘‘dis- 
charging apparatus,” consisting of a network 
of pointed wire conductors spread over the 
top of a mountain, insulated and connected 
with a galvanometer and the earth at the foot 
of the mountain. A diffuse light, which the 
spectroscope showed to be identical with the 
aurora borealis, was often seen hovering 
over the wires, and on some occasions rays 
became visible. Continuing his researches in 
1883 and 1884, Prof. Lemstrom now finds 
himself able to assert very positively that the 
aurora borealis, which hys long been a dis- 
puted enigma, is the result of an atmes- 
pheric electric current, and that this current 
can be measured and studied by means of 
his ‘‘ discharging apparatus.” The zone of 
frequent auroras in the northern hemisphere 
is a narrow belt encircling the magnetic pole, 
and crossing the meridian of Washington in 
latitude 56° and that of St. Petersburg in 71°. 
Prof. Lemstrom finds the existence of a belt 
of terrestrial currents similar to the belt of 
auroral currents to be very probable. 

—_- 
Opinion of Judge Wallace in the Baxter 
Overland Case, 
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ORAL OPINION OF THE CouRT. 


Wallace, J. This is a case in which an 
injunction must issue beyond any sort of 
doubt. The questions upon the merits, for 
the purposes of a preliminary injunction, 
have been already disposed of in the Penn- 
sylvania and New Jersey cases. The only 
question is whetber there are any particular 
equities on the part of this defendant, which 
should exempt it from the stringency of pre- 





liminary injunction. There might be some 





foundation for that if the only complainant 
here was the original Bell Telephone Com- 
pany ; but there is this subordinate company, 
whose whole life and value, or whose entire 
business is being destroyed by the action of 
the defendant. The Central New York Tele- 
phone and Telegraph Company was organ- 
ized before this defendant was. It was en- 
titled to this territory, and the defendant, 
while the motion for injunction was pending 
in Pennsylvania, goes on and organizes and 
takes possession of this territory, defies the 
parent company, and defies the local company 
which was organized under the parent com- 
pany, and falls back upon its parent com- 
pany, the Baxter concern, which has been 
defeated in every case in which the question 
of its right to go on has been considered. 
There are no equities in this case, that I can 
see, in favor of the defendant as against the 
subordinate company, the Bell Company 
here. Ifthis case were in the position of the 
Philadelphia case, so that it might be heard 
in a month or two on the merits, there would 
be a good deal of reason for saying the mo- 
tion for injunction should be suspended un- 
til the hearing. We cannot tell when this 
case can be heard. In the meantime, the 
Central New York Telephone Company may 
be ruined by the competition of the defendant. 
An injunction is granted. 





ORDER FOR PRELIMINARY INJUNCTION. 

At an adjourned term of the Circuit Court 
of the United States of America, for the North- 
ern District of New York. in the second circuit, 
held at the United States Court Roomin Utica, 
N. Y., on the seventeenth day of March, A. D. 
1885. 
Present : The Honorable Wm. J. Wallace, 

Circuit Judge. 


AMERICAN BELL piace — 
CoMPANY ET AL. poy A 
r i No. 5,278. 
° | 
THE BAXTER OVERLAND TEL- ' 


f 
FPHONE AND TELEGRAPH | whe ll 


voce —— N ade Pendente lite. 

Upon the motion for an injunction pendente 
lite against the defendants herein on the bill 
of complaint, and the affidavits and moving 
papers filed on behalf of the complainants, and 
on the affidavits filed on behalf of the de- 
fendants, and after hearing George L. Rob- 
erts and Edward N. Dickerson of counsel for 
complainants ia support of said motion ; and 
Charles J. Everett and A. Q. Keasbey in 
opposition thereto ; upon consideration there- 
of it is now, this seventeenth day of March, 
1885, on motion of W. & N. E. Kernan, so- 
licitors for complainants, 

Order.d, That said motion be granted and 
that a writ of injunction issue against the 
said defendants, and each of them, enjoining 
and restraining them, and each of them, their 
attorneys, agents, workmen and servants 
from directly or indirectly making. using, 
furnishing to others for use, or selling any 
electric speaking telephones or telephonic 
apparatus whatsoever, embracing and em- 
bodying the inventions and improvements, 
or any material and substantial part thereof, 
set forth and claimed in Letters Patent of the 
United States No, 174,465 of March 7, 1876, 
and No. 186,787 of Jan. 30, 1877, to Alexan- 
der Graham Bell, or either of them, as 
prayed for in the said bill of complaint, until 
the further order of this Court. 

Wo. J. WALLACE. 
UNITED STATES OF AMERICA, 


Crecuit Court CLERK’s OFFICE, l 8s. 
NORTHERN District or NEw YORK. 


I, William 8. Doolittle, Clerk of said 
Court, Do Hereby Certify that I have com- 
pared the annexed copy of Order for Injunc- 
Seal of the U.S.) tion, American Bell Tele- 
Pe ohana {none Company et al, v. The 

N. ¥. Baxter Overland Telephone 
and Telegraph Company of Centra) New 
York, No. 5,278, and the endorsements there- 
upon, with the original now on file in this 
office, and that the same is a correct tran- 
script therefrom, and of the whole of said 
original. 

In Testimony Whereof. I have caused the 
seal of the said Court to be affixed at the city 
of Utica, in said district, this eighteenth day 
of March, A. D. 1885. 

W. 8. Doourrrie, Clerk. 


PRELIMINARY INJUNCTION. 
The President of the United States of America: 

To the Baxter Overland Telephone and 
Telegraph Company of Central New York, 
Joshua Mather, Charles W. Mather, T. Jay 
Griffith, Samuel 8. Lowery, Charles L. Bart- 
lett, James B. Turnbull, George M. Lowery, 
Andrew W. Mills, Henry J. Coggeshall, 
Robert H. Roberts, Frank A. Etheridge, and 
Charles A. Rolfe, you aod each of you, and 
your clerks, attorneys, agents, servants and 
workmen, Greeting : 

Whereas, It has been represented to us in 
our Circuit Court of the United States, for 
the Second Circuit and Northern District of 
New York, that Letters Patent of the United 
States were issued in due form of law on the 
seventh day of March, 1876, to Alexander 
Graham Bell for electric speaking telephones 
or telephonic apparatus, said Letters Patent 
being known and distinguished as No. 174,- 
465 ; and also that Letters Patent of the 
United States were issued in due formof law 
on the 30th day of January, 1877, to Alex- 
ander Graham Bell for electric speaking 
telephones or telephonic apparatus, said 
Letters Patent being known and _ distin- 
guished as No. 186,787 ; and that you, the 
said The Baxter Overland Telephone and 
Telegraph Company of Central New York, 
Joshua Mather, Charles W. Mather, T. Jay 
Griffith, Samuel 8. Lowery, Charles L. Bart- 
lett, James B. Turnbull, George M. Lowery, 
Andrew W. Mills, Henry J. Coggeshall, 
Robert H. Roberts, Frank A. Etheridge and 
Charles A. Rolfe have infringed the rights 
secured by the aforesaid Letters Patents, and 
each of them, contrary to the form of the 
statute in such case made and provided. 

Now, therefore, we do strictly command 
and enjoin you, the said The Baxter Overland 
Telephone and Telegraph Company of Cen- 
tral New York, Joshua Mather, Charles W 
Mather, T. Jay Griffith, Samuel S. Lowery, 
Charles L. Bartlett, James B. Turnbull, 
George M. Lowery, Andrew W. Mills, Henry 
J. Coggeshall, Robert H. Roberts, Frank A. 
Etheridge, and Charles A. Rolfe, and each 
of you, and your clerks, attorneys, agents 
servants and workmen, under the pains and 
penalties which may fall upon you and each 
of you in case of disobedience, that you 
forthwith, and until the further order of the 
Court, desist from making, selling, using or 
furnishing to others for use in violation of 
said patents and each of them, any electric 
speaking telephones or telephonic apparatus 
whatsoever, embracing or embodying the in- 
ventions or improvements, or any material or 
substantial part thereof, such as are described 
aod claimed in the said Letters Patent set 
forth in the bill of complaint hercin. 

Witness, the Honorable Morrison R. Waite, 
Chief Justice of the Supreme Court of the 
United States, at the city of Utica, this 
eighteenth day of March, in the year of our 
Lord eighteen hundred and eighty-five, and 
of our independence the one hundred and 
ninth. 


Seal of the U.S. ) W .S. DoouitTrie, 


Circuit Court, 


Northern District \ Clerk. 
N. Y. 

UNITED STATES OF AMERICA, ) 
Crrcuit Court CLERK’s OFFICE, - 88. 


NORTHERN District or NEw York, 


I, William S. Doolittle, Clerk of said 
Court, Do Hereby Certify, that I have com- 
pared the annexed copy of injunction, 
Seal of the U.S. American Bell Telephone 
Cirouit Court. ot Company v. Baxter Over- 
N.Y. Viand Telephone and Tele- 
graph Company et a/., Eq. No. 5278, and the 
endorsements thereupon, with the original 
issued out of this office, and that the same is 
a correct transcript therefrom, and of the 
whole of said original. 

In Testimony Whereof, I have caused the 
seal of the said Court to be affixed at the city 
of Utica, in said District, this twenty-first 
day of March A. D. 1885. 

W.S. DoouittT.eE, Clerk. 
iee- 
Travel on the Elevated Roads. 





The immense growth of the travel on the 
elevated roads in New York since they were 
constructed is shown by the statistics of the 
work done by them which has just been pub: 





lished. 


In 1872 the number of passengers 
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carried was only 138,440, and the gross re- 
ceipts were only $13,744. In 1884 the total 
number was 96,702,620, and the gross re- 
ceipts were $6,726,359. The following table 
shows the total number of passengers carried 
each year since 1872, with gross receipts for 
the same periods : 





Passengers. Gross Receipts. 

Ere 138,446 $13, 744.60 
ere 644,0254 64,602.55 
eee 796,072 81,047.25 
eee 920,571 93,631.16 
DG sawssnsus . 2,012,9533 202,675.35 
eee 3,011, 8623 303,208.51 
ee 9,291,319 779,353.37 
i er 46,045,181 3,526, 825.26 
ee 60,832,757 4,612,975.56 
err 75,585,778 5,311,075 85 
re 86,361,029 5,973,633.41 
1883 ....... ... 92,124,948 6.386,595.53 
eer re 96,702,620 6, 726,559.30 
TO oscces 474,465,558 $34,075,637.70 


The total number of passengers carried 
from the opening of the roads to April 1, 
1885, was 526,078,000. 

ee a - 
The Electric Light in Photo-Micro- 
graphy. 

Small lamps suitable for use with the mi- 
croscope, especially in photographing the im- 
ages, are now made by Messrs. Mawson and 
Swan, Newcastle-on-Tyne, and others. They 
are about one candle-power, and having a 
low resistance, can be lighted by three large 
Bunsen cells. But the best means of light- 
ing them is a portable Faure or Planté accu- 
mulator consisting of a *4 in. thick wooden 
box 12 in. long, 6 in. wide, and 7 in. deep 
outside measure. A partition divides it in 
the center, forming two cells. The joints of 
the box should be halved into each other 
and well smeared with Canada balsam in 
benzol before closing. When completed the 
interior of the compartment shuuld receive 
four or five coats of thick asphalte varnish, 
each coat being allowed to dry before an- 
other is put on. The lead plates for use in 
these cells should be 6 in. by 4} in. cast in a 
mould with round plugs which produce per- 
forations in the cell ,5, in. in diameter and 
the same distance apart. These plates, to 
the number of eight in each cell (four—and 
four+) are connected together alternately; 
the holes being filled with a paste of red 
lead mixed with dilute sulphuric acid, and 
sulphuric acid diluted with ten times its vol- 
ume of water, is used to charge these cells. 
The accumulator is formed, after the paste 
has properly set, by passing reversed cur- 
rents through it from a dynamo for a few 
days; reversing the currents two or three 
times a day. The battery, once formed, can 
be charged or stored by four large Bunsen 
cells. It gives a good white light for three 
hours or more; and is more portable and con- 
venient than a primary battery. For use in 
micro-photography the incandescence ought 
to be very white and clear. Though less 
actinic than sunlight, and therefore requir- 
ing a longer exposure, it is more actinic 
than lamplight. Moreover, thanks to its 
coolness, the light can be carried very close 
to the object, thus giving great sharpness of 
definition to the image.—London Engineer- 
ing. 
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A New Dynamo. 

According to the Zeitschrift fur Hlectro- 
technick, anew dynamo, inveuted by Boll- 
mann, of Vienna, in which the iron in the 
armature is dispensed with, and a disc com- 
posed of copper, revolving between the op- 
posite poles of twelve pairs of fixed electro- 
magnets used, has given unexpected results 
as compared with other armatures. In the 
machine, as actually constructed, the disc is 
merely 12 millimeters in thickness; the poles 
of the magnets are, therefore, close together, 
whereby the magnetic field is rendered very 
intense. Thus a sufficient electromotive 
force is obtained with a very small quantity 
of copper in the disc. Fora diameter of 60 
centimeters, the weight of the entire disc 
was only 30 kilos, There were introduced 
at first 3 glow lamps, each of 12-candle 
power, and then gradually more and more 
up to 700. The variation of potential be- 
tween 100 and 700 lamps was only from 3 to 
5 volts. The total E. M. F. was about 50 
volts, and with 700 lamps 1,000 amperes. 





No arrangement for the regulation of the 
current was in use. The machine and the 
motive power are self-regulating; the greater 
the number of lamps introduced the more 
are the amperes generated. The disc made 
750 revolutions per minute. As this yield 
requires theoretically 70 horse-power (with- 
out allowing for loss), and the machine was 
not built strong enough, such a production 
being quite unexpected, no more lamps 
could be introduced. It is, therefore, im- 
possible to say how many amperes the disc 
could have yielded. The electromotive force 
can be regulated at will, and the disc can be 
constructed for arc lamp purposes. The re- 
sistance of the disc is only 2-1000 ohm. The 
magnets and the disc remained cold. The 
revolving armature ring, with its axle for a 
1,000-lamp machine, on one of the systems 
now generally in use, weighs 9,800 lbs., of 
which 1,940 lbs. are copper. The entire 
Bollmann’s machine weighs less than 1,940 
Ibs., of which only 64 Ibs. are copper. 





*_>- 
Fletcher’s Perfect Insulator for Suspend- 
ign Are-Light Lamps. 


Mr. John R. Fletcher, of Dayton, Ohio, 
has designed a very excellent insulator to 
meet a necessity in arc lighting, which will 
be readily appreciated by every one familiar 
with the various systems now in use. 





THE FLETCHER INSULATOR. 


The pulley, or knob, is of the best quality 
porcelain—size, 2 x 2 inches—with groove in 
center, to suspend either by cord, wire or 
wire cable. The bolt is of wrought iron, 
} x24 inches, and firmly secured with nut, 
which cannot slip off. The side arms and 
snap are in one piece, made from the best 
malleable iron, galvanized, and will bear a 
strain of 2,000 pounds. Weight of the insu- 
lator complete is 12 ounces. 

The practical advantage of this insulator 
is to dispense with the use of rubber tubing 
and other similar insulation, which not only 
is expensive, but requires constant care to 
prevent leakages, burning of cords and other 
accidents, which interfere with bigh electric 
currents such as are required in arc lighting. 

This insulator is almost indispensable 
where lamps are suspended for outside light- 
ing, as in using rubber tubing to insulate the 
cord, dampness inside the tubing causes the 
cord to rot, and weakens the cord to a very 
dangerous condition, and in many instances 
throws the lamp to the ground, making it 
not only an expensive but a very dangerous 
mishap. 

Fletcher’s perfect insulator is the only 
one now in use by which arc lights can be 
raised and lowered with wire cable, instead 
of cord, and prevent escape of current in hot 
weather. It can also be used to great advan- 
tage in attaching lamps to iron awning frames, 
gas-pipes, or any other direct conductor, 
without the least danger of making a 
* ground.” It is also desirable to use it 
where hooks are run into plastered walls or 
ceiling, as moisture in the walls or plaster 
takes off more or less current when the 
lamp is not perfectly insulated from such 
contacts. 

The Dayton Electric Light Company, of 
Dayton, O., has now in use one hundred and 
ninety-six of Fletcher's perfect insulators, 





suspending lamps both by sash cord and wire 
cable. 
Mr. Fletcher manufactures these insulators 


at Dayton, Ohio. 
————_ + ae —__—__ 


A French Portable Lamp and its Proto- 
type at New Orleans. 

The demand for a safety lamp that may be 
used with impunity where natural or arti- 
ficial gas is escaping has long been known, 
and many have been the attempts to devise 
one. There are several that have proved 
more or Jess successful, notably that which 
has at times been used at the Nesselrode 
mines. But this was used more in the way 
of experiment than regular apparatus, and 
others have proved utterly unreliable. 

We find in our contemporary, Le Genie 
Civil, however, the description of a lamp, 
which, if its properties are not exaggerated, 
bids fair to be of real service in cases of em- 
ergency. 

This lamp and apparatus was devised by 
M. A. Gerard, and is designed for use only 
in connection with a generator affixed to a 
truck which remains outside while the lamp 
connected with it by a fine cable is taken in 
to a cellar or mime filled with gas. Instead 
of carrying a portable pile or battery to feed 
the lamp, the operator, as said before, takes 
with him a light cable which contains the 
two conductors. The apparatus is thus de- 
scribed: Over the axle is mounted a dyna- 
mo-electric machine driven by a series of 
gear wheels that are revolved by winches. 
Upon the shaft is fixed a hand-wheel de- 
signed to regulate the motion. In the fore 
part of the carriage are placed two wind- 
lasses permanently connected with the ter- 
minals of the dynamo. Upon each of these 
is wound a cable formed of two conductors 
insulated with caoutchouc and confined in 
the same sheath. Each windlass is pro- 
vided with five hundred feet of this cable, 
the extremity of which is attached to two 
lanterns, each containing an incandescent 
lamp. 

Curiously enough, a lamp very similar to 
this, has been on exhibition at New Orleans, 
but whether or no it is constructed on the 
same principle, it is impossible to say. 

a a 

—— It is said that the University of Paris 
has at last decided to introduce electric 
lighting in all its establishments. The Edi. 
son Company are about to lay down an in- 
stallation of 550 incandescent lamps in the 
Lycee Louis-le-Grand. The motive force 
will be furnished hy two gas motors. As 
has been already announced, the incandes- 
cent light is in full operation at the Hippo- 
drome. Besides the Serrin regulators and 
the Jablockoff candles, which have been 
some years in existence, that immense build- 
ing has received an addition of 800 Swan 
lamps, supplied by two Edison dynamos of 
300 amperes and of 65 volts. These lamps 
have replaced the gas burners, and the 
effect produced is, it is scarcely necessary 
to observe, very satisfactory. 

—— The annual meeting of the Royal 
Electric Company of Canada was held at 
the company’s general office last week, in 
Montreal, and the following-named board of 
directors elected ; Walter R. Elmenhorst, 
president, St. Lawrence Sugar Refinery ; C. 
F. Sise, vice-president and general manager 
of the Bell Telephone Company ; Hon. John 
Hamilton, senator, director of the Bank of 
Montreal ; Hon. J. R Thibaudeau, of Thi- 
baudeau Brothers ; Hon. Thomas Ryan, 
senator ; John Hope, of John Hope & Co. ; 
Thomas Davidson, manager North British 
and Mercantile Insurance Company ; George 
Ross Robertson, local manager North British 
and Mercantile Insurance Company ; M. Lee 
Ross, general manager Royal Electric com- 
pany. The annual report presented to the 
stockholders showed an exceedingly favora- 
ble state of affairs, with a dividend of ten 
per cent., and placing $50,000 to a surplus 
fund on the last year’s business. The com- 
pany’s business throughout the Dominion is 
in a very healthy condition and constantly 
increasing. The Royal is one of the sub- 
companies of the American Electric and 
Iluminating Company of Boston, which holds 
about thirty per cent. of its entire capital. 











Electric are lights for streets are to 
gas as a tallow candle to the sun. 

—— The Lynn Electric Lighting Company 
is about adding to its plant of 200 arc lights 
a system of incandescent lighting. 





—— A new office has been created in 

England, that of mechanical and electric 
light engineer to the Queen. The incumbent 
is Mr. William Massey, under whose super- 
vision the electric lighting experiments at 
Windsor: Castle and Buckingham Palace 
were successfully carried out during the last 
two seasons. He will have the satisfaction 
of not being obliged to sbare his honors with 
as many persons as the milliners, haber- 
dashers and bootmakers to her majesty have 
to contend with. 
At Jacksonville, Florida, the Citi- 
zens’ Gas Light Company are now yper- 
fecting arrangements for putting in a plant 
for electric lights at their works on 
Pine street. To our correspondent Mr. Hub- 
bard said that he had had the subject under 
consideration for a year or more, but did not 
finally decide to put the plant in until within 
the past few days. He said he would em- 
ploy the latest and most perfect system 
known, and be prepared not only to supply 
are lights, but to light residences with the 
incandescent light at a very small cost either 
to the company or its patrons. 

From his conversation the reporter in- 
ferred that he would make a bid for lighting 
the streets by electricity, and if a contract 
was awarded him the new plant would be 
put in immediately, and if not he would put 
it in at his leisure during the latter part of 
the spring and summer, so as to have it in 
full operation early next fall. 





—— A company recently organized in 
Paris will run a number of small steamboats 
(bateaux-mouches) on the Seine, thirty-two 
in number, which will be lighted by elec- 
tricity. Each will have twenty-two incan- 
descent lamps of 16 candle power. The 
power will be furnished for each installation 
by a steam engine of 5} horse-power. The 
dynamo is of the Gramme type (Rafford 
modification), running at a speed of 150 revo 
lutions per minute, giving a current of 18 
amperes at an E.M.F. of 110 volts. The 
dynamo also supplies current for the signal 
light, consisting of a powerful reflector, with 
one incandescent lamp before it. The firm 
of Breguet has undertaken the installations. 
Two French steamers, ‘‘ Chateau Yquem’ 
and ‘‘Chateau Margaux,” which have re- 
cently been chartered to transport French 
troops to Tonquin, are also lighted by elec- 
tricity. Each bas about 200 lamps on board, 
put in by the same firm. 

—— Our correspondent says that it will 
be the grossest of offici:l malfeasance only 
that can ever again put New Orleans within 
the grasp of a gas monopoly again. The city 
after years of endurance—not patient or 
non-complaining either—has been emanci- 
pated by the establishment of two systems 
of illumination, with competition in each. 
In such competition lies the safety of the 
people from extortion and for excellence of 
service ; and it is the imperative duty, there- 
fore, of the municipal government to en- 
courage and develope this rivalry as a sound 
business principle. 

For what would it profit to be relieved of 
the gas monopoly only to fall into the power 
of another corporation ? No more con- 
sideration, in such a contingency, could 
be expected of one than of the other. The 
purposes and actions of each would be 
guided by the same overmastering desire of 
self-interest. 

They hail with pleasure the announce- 
ment of the Brush Electric Light Company, 
that it is prepared to perform all the public 
illuminating now done by the Gas Com- 


pany. 






































































































































INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING APRIL 
lod & 
7, 1885. 


315,017 Means for adjusting armature springs: 
James F, Gilliland, Indianapolis, Ind. 

315,027 Electric signaling apparatus and circuit ; 
F. Benedict Herzog, New York, N. Y. 
315 028 Magnetic separator: Charles F. Hilder 
and Ernest Scott, Newcastle-upon-Tyne, England. 

315.085 Meuns for resetting annunciator drops: 
Cc. W. Holtzer. Brookline. Mass. 

315,055 Electric gas-lighting apparatus: Jobn A. 
Norton, Brookline. Mass., assignor to Edwin E 
Bean and Lucius C. Chase, trustees, both of Boston, 


Mass. 

315,056 Electric gas lighting apparatus; John A. 
Norton, Brookline, Mass., assignor to Edwin E. 
Bean and Lucius ©. Chase, trustees, both of Boston, 
Mass. 

315057 Electric gas-lighting device; John A. 
Norton, Brookline, Mass., assignor to Edwin E. 
Bean and Lucius ©. Chase, trustees, both of Boston, 
Mass. 

315,113 Electric railway: 
delphia. Pa. 

315,121 Harmonic printing telegraph: George A. 

Cardwell, Brooklyn, N. Y., assignor of two-thirds 
to Frederick K. Fitch, New York, and Joseph T. 
Murray. Newark, N. J. 
315,122. Harmonic printing telegraph ; George A. 
Cardwell. Brooklyn. N. Y., assignor of two-thirds 
to Frederick K. Fitch, New York, and Joseph T. 
Murray, Newark, N. J. 

315.139 Electric burglar alarm; Alvah W. Hall, 
Meriden, Conn. 

315,140 Burglar alarm; Alvah W. Hall, Meriden, 
Conn. 

315,161 Electro-magnetic motor; Charles G. Per- 
kins, New York, N. Y., assignor to the Imperial 
Electric Light Company, same place. 

$15,179 Electro dynamic motor; F. J. Sprague, 
New York. N. Y. 

315,150 Electro dynamic motor; F. J. Sprague, 
New York, N. Y. 

315,181 Electric motor and generator; F. J. 
Sprague, New York, N. Y. 

315,182 Electric motor and generator; F. J. 
Sprague, New York, N.Y. 

315,183 Electro dynamic motor; F. J. Sprague, 
New York. N. Y 

315,186 Knob locking and releasing mechanism 
for locks: George E. Thaxter, Boston, Mass. 

315,225 Underground conduit for electrical con- 
ductors; George H. Benjamin, Short Hills, N. J. 

315,265 Apparatus for refining copper by elec- 
trolysis; Moses G. Farmer, New York, N. Y. 

315,266 Apparatus for obtaining aluminium; 
Moses G. Farmer, New York, N. Y. 

315,318 Annunciator ; James E. McDuff and John 
F. Doherty, Providence, R. I., assignors of one- 
third to Perley W. Cameron, same place. 

315,331 Electrical switchboard; Thomas J. Per- 
rin, Brooklyn, N.Y., assignor to Charles P. Hunt- 
ingdon, New York, N.Y. 

315.382 Multiple switchboard : Thomas J. Perrin, 
Brooklyn, N.Y., assignor to Charles P. Huntingdon. 
New York, N.Y. 
215.333 Multiple switchboard ; Thomas J. Perrin, 
Brooklyn, N.Y.. assignor to Charles P. Huntingdon, 
New York, N.Y. 

315,334 Circuit for telephone exchanges ; Thomas 
J. Perrin, Brooklyn, N.Y , assignor to Charles P. 
Huntingdon, New York, N.Y. 

315,339 Secondary battery; Edward T. Reichert, 
Philadelphia, Pa., assignor of one-half to Henry D. 
Welsh, same place. 

315,340 Secondary battery: Edward T. Reichert, 
Philadelphia, Pa., assignor of one-half to Henry D. 
Welsh. same place. 

315.368 Apparatus for transmission of messages 
by electricity; Granville T. Woods, Cincinnati, O . 
assignor by direct and mesne assignments to the 
American Bel! Telephone Company, Boston, Mass. 

$15,391 <Autographic telegraph; Sylvester P. 
Denison, New York, N.Y., assignor of one-half to 
Robert D. Radcliffe, same place. 

315,392 Autographic telegraph; Sylvester P. 
Denison, New York, N.Y., assignor of one-half to 
Robert D. Radcliffe, same place. 

$15,421 Telephone; Leon De Locht Labye, Lon- 

don, County of Middlesex, England. 
315.425 Induction apparatus for telegraphy ; John 
C. Ludwig, San Francisco, Cal, assignor of three- 
fourths to Louis A. Garnett, same place, and Jobn 
Hewston, Jr., Brooklyn, Cal. 

315,426 Rheotrope, or current reversing key; 
John C. Ludwig, San Francisco, Cal., assignor of 
three-fourths to Louis A. Garnett. same place, and 
John Hewston. Jr., Brooklyn, Cal. 

315,427 Polarized telegraphic relay; John C, 
Ludwig. San Francisco, Cal., assignor of three- 
fourths to Louis A. Garnett, same place, and John 
Hewston, Jr., Brooklyn, Cal. 

315,428 Generaiion of induced currents for tele- 
graphic and other purposes; John C. Ludwig, San 
Francisco, Cal, assignor of three-fourths to Louis 
A. Garnett, same place, and John Hewston, Jr., 
Brooklyn, Cal. 

A printed copy of the specification and 
drawing of any patent to the annexed 
list, also of auy patent issued since 
1865, will be furnished by any of the 
patent solicitors whose advertisements 
appear in this journal, In ordering 
please state the number and date of the 
patent desired, 

\If an invention has not been patented 
in the United States for more than one 
year, it may still be patented in Canada, 
Cost for Canadian patent, $40.00. Va= 
rious other Foreign patents may also 
be obtained. ~ 


BUSINESS NOTICE. 


The ‘‘Telephonic Telegraph,” for the simultane- 
ous transmission of telephonic and telegraphic mes- 
sages on the same or on parallel wires, has been in 
successful overation in Canada, on the wires of the 
G. N. W., between Hamilton and Toronto, since 
January 7. The latest idea is to connect telephone 
exchanges by means of phantom trunk lines sup- 
plied by the telegraph company. For further in- 
formation address Banks Brothers, Toronto, Can. 


3enson Bidwell, Phila- 
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CALLENDER" 
35 Wall Street, New York. 


FACTORY: 
EAST NEWARB, N. J. 


SULATING AND 
WATERPROOFING 


COMPANY 


Factory of English Co.: 


ERITH, KENT, ENGLAND. 


MANUFACTURERS of BITITE Insulated Wires and Cables for UNDERGROUND, OVERHEAD 


and SUBMARINE purposes. 
ductors). 
CANDESCENT LEADS, Xe. 
Bell Wire. 


SALAMANDER (Fire and Waterproof) Electric Light Line and House Wire. 


ANTI-INDUCTION TELEPHONE (Cables (1 to 50 Con- 


IN- 


SILK and FANCY COVERED “bBitite” Lamp and 


“©, ©.’ Line Wire for Telephone or Telegraph Circuits of Iron or hard-drawn Copper. 


CONTRACTORS for supplying and laying UNDERGROUND WIRES for all purposes. 
W. M. CALLENDER, Secretary, 


Mills Building, 35 Wall St., New York. 


Yor Estimates, &c., apply to 





Western Electric Company, 


MANUFACTURERS OF 


MALnINES 


_ 
= 
a 


BLL TIL 


-=s- AND <= 
EVERY REQUISITE FOR THE ™M 


LIGHTING. 





227 to 251 SOUTH CLINTON ST., CHICAGO, ILL. 


— 


PS. 


OST PERFECT ARC 


WANTED. 

By an experienced salesman of elec- 
trical supplies,a permanent position as 
manager of a business, or traveling 
salesman. Address 

s*A,” care ELECTRICAL REVIEW, 

New York, 





WANTED. 


A man of ability and experience de- 
sires a situation with a Telephone Co,, 
or an Electric Light Co. Have had six 
years? experience in the Telephone 

usiness in its various branches. Am 
single and 29 years of age, Can furnish 
the best of references, Address, 


INSPECTOR, care Electrical Review. 





WANTED. 


A competent party capable of man- 
ufacturing Incandescent Lamps. Make 
written application to ** H. K.,” care 

ELECTRICAL REVIEW, 
Box 3329, New York, 








WANTED 





NEW TELEPHONE! 


(ACCOUSTIC.) 
FOR PRIVATE LINES. 


only, 


WANTED. 
A few good men accustomed to wind- 


ing Siemens armatures, Apply by letter 
stating experience and wages 


Practica!. Durable and Economical. Transmits speech | required, to 


in clear, natural tones. Contams late improvements. 
Placed in handsome walnut cases with nickel trim- 
mings. Has lightning arresters, mechanical signal 
or call betls. Uses galvanized ster l wire and dest | 
Insulator yet produced. A reliable non-electric out- 


X. ¥. Z., 


Box 861, 
Hartford, Conn. 


| FOR SPOT CASH 


Ten Thousand [Incandescent Lamps, 
from 16 to 600 candle-power, low ten- 
sion current,in lots of 500 each. Address 


WM. E. CATLIN, 


48 S. Canal St., Chicago, Ill. 





fit for independent business lines } 
Sold outright at reasonable prices. | 


Send for circulars and mention th‘s paper. | B I N D E RQ S 


WM. J. BOWEN, Norwalk, Ohio. 





HUGO KAYSER, | 


Manufacturer of 


Telephone, Telegraph and Electric Light 


INSTRUMENTS and SUPPLIES. 


Experimental Work & Models a Specialty. 


No. 12 ELM ST., NEW YORK, 


Ret. Reade and Duane Streets. } 








ELECTRICAL REVIEW 


Clubbing List for 1886. 





> 
Electrician and Electrical Engineer...........$2.50 
Manufacturers’ Gazette. ........... oe eae 2.25 
PD DOIN. ac cccedsccccecercccceceuectt 2 3 
EE SINGIN 65's. erelnkeeiuscee Ke cccvesee 2 60 
a ig Supplement............ 4 00 
and ener > Bee 5 65 


These rates are exclusively for subscribers for the 
ELECTRICAL REVIEW. 

Any publication not on this list, let us know what 
is wanted, and it shall be furnished at lowest price. 

Address 


ELECTRICAL REVIEW, 


FOR THE 


RLECTRICAL REVIEW. 


We are now prepared to furnish for 
the convenience of subscribers to the 


REVIEW, 


Or for any other Electrical or Scientific sour-nal 
published in this country, 


one of the latest improved self-binders. 
The binders are of the exact size of the 
paper, and each issue, as received, can 
be filed in it without trouble. 


WANTED. 


An Electrician, six years experience 
with the Telephone, also well posted 
in the Electric Lights, would like a 
position in some permanent company. 

Address ELECTRICIAN, 
Care Electrical Review. 











WANTED. 
Telephone Manager and Superintend- 
‘ent of long experience, tamiliar prac- 
tically and theoretically with all 
branches of the business and a good 
office man wants employment, Address 


EXPERT, 
Care of Electrical Review. 


THE TRENTON TROY C0, 


MANUFACTURERS OF 


Galvanized Wire 


OF VARIOUS GRADES FOR 


WPELEGRAPE AND SELEPHONE LsINES, 


WORKS AND OFFICE AT 


TRENTON, NEW JERSEY. 


NEW YORK OFFICE: 


J00PER, HEWITT & CO0., 17 Burling Slip. 


| PHILADELPHIA OFFICE: 








When 21 NORTH FOURTH STREET. 








Box 3329, New York. 


SHEPARD’S CELEBRATED 
Screw Cutting Foot Lathe, 


Foot and Power Lathes, Drill Presses, Scrolls, 
Saw Attachments, Chucks, Mandrels, Twist Drills, 
Dogs, Cahpers, &c. Send for catalogue of outfits 
for amateurs or artisans. Address 


H. L. SHEPARD, Agent, 
134 E. SECOND STREET , CINCINNATI, O. 








the volume is complete at the end of 
the year, it can be permanently fastened 


Chicago, 170 Dearborn Street. 





in a moment, making in appearance a 
volume almost as durable as one spe-| 
cially bound, The binder will be sent, 
postage prepaid, to any part of the 
United States, on receipt of $1.00. 
Address, Ps 


for 1885, $1.50 each. 


Send in your orders for copies of the 


MERICAN 


ELECTRICAL 
DIRECTOR 


Address 


ELECTRICAL REVIEW, TAR IRON TOWER COMPANY 
P. 0. Box 3329. 23 Park Row, New York, | 


Fort Wayne, Ind. 


“|! 


S |) 
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